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PATHOGEN 

(57) Abstract: Described is a method for identification, isolation and production of hyperimmune serum-reactive antigens from a 
specific pathogen, a tumor, an allergen or a tissue or host prone to autoimmunity, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, which is characterized by the following steps: - providing an antibody preparation from a plasma 
pool of said given type of animal or from a human plasma pool or individual sera with antibodies against said specific pathogen, 
tumor, allergen or tissue or host prone to auto-immunity, - providing at least one expression library of said specific pathogen, tumor, 
allergen or tissue or host prone to auto-immunity, - screening said at least one expression library with said antibody preparation, - 
identifying antigens which bind in said screening to antibodies in said antibody preparation, - screening the identified antigens with 
individual antibody preparations from individual sera from individuals with antibodies against said specific pathogen, tumor, allergen 
or tissue or host prone to auto-immunity, - identifying the hyperimmune serum-reactive antigen portion of said identified antigens and 
which hyperimmune serum-reactive antigens bind to a relevant portion of said individual antibody preparations from said individual 
sera and - optionally isolating said hyperimmune serum-reactive antigens and producing said hyperimmune serum-reactive antigens 
by chemical or recombinant methods. 
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A method for identification, isolation and production of antigens 

to a specific pathogen 

The invention relates to a method for identification, isolation 
and production of antigens to a specific pathogen as well as new 
antigens suitable for use in a vaccine for a given type of animal 
or for humans. 

Vaccines can save more lives (and resources) than any other medi- 
cal intervention. Owing to world-wide vaccination programmes the 
incidence of many fatal diseases has been decreased drastically. 
Although this notion is valid for a whole panel of diseases, e.g. 
diphtheria, pertussis, measles and tetanus, there are no effec- 
tive vaccines for numerous infectious disease including most vi- 
ral infections, such as HIV, HCV, CMV and many others. There are 
also no effective vaccines for other diseases, infectious or non- 
infectious, claiming the lifes of millions of patients per year 
including malaria or cancer. In addition, the rapid emergence of 
antibiotic-resistant bacteria and microorganisms calls for alter-, 
native treatments with vaccines being a -logical choice. Finally, ( 
the great need for vaccines is also illustrated by the fact that 
infectious diseases, rather than cardiovascular disorders or can- 
cer or injuries remain the largest cause of death and disability 
in the world. 

Several established vaccines consist of live attenuated organisms 
where the risk of reversion to the virulent wild-type strain 
exists. In particular in immunocompromised hosts this can be a 
live threatening scenario. Alternatively, vaccines are administe- 
red as a combination of pathogen-derived antigens together with 
compounds that induce or enhance immune responses against these 
antigens (these compounds are commonly termed adjuvant), since 
these subunit vaccines on their own are generally not effective. 

Whilst there is no doubt that the above vaccines are valuable 
medical treatments, there is the disadvantage that, due to their 
complexity, severe side effects can be evoked, e.g. to antigens 
that are contained in the vaccine that display cross-reactivity 
with molecules expressed by cells of vaccinated individuals. In 
addition, existing requirements from regulatory authorities, e.g. 
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the World Health Organization (WHO) , the Food and Drag Admin- 
istration (FDA), and their European counterparts, for exact 
specification of vaccine composition and mechanisms of induction 
of immunity, are difficult to meet. 

Some widely used vaccines are whole cell-vaccines (attenuated 
bacteria or viruses (e.g. Bacille Calmette-Guerin (BCG) (tubercu- 
losis), Measles, Mumps, Rubella, Oral Polio Vaccine (Sabin) , 
killed bacteria or viruses (e.g. Pertussis, Inactivated polio 
vaccine (Salk) ) , subunit-vaccines (e.g. Toxoid (Diphtheria, Teta- 
nus)), Capsular polysaccharide (H. influenzae type B) , Yeast re- 
combinant subunit (Hepatitis B surface protein) . 

A vaccine can contain a whole variety of different antigens. Ex- 
amples of antigens are whole-killed organisms such as inactivated 
viruses or bacteria, fungi, protozoa or even cancer cells. Anti- 
gens may also consist of subtractions of these organisms /tissues, 
of proteins, or, in their most simple form, of peptides. Antigens 
can also be recognized by the immune system in form of glycosy- 
lated proteins or peptides and may also be or contain polysaccha- 
rides or lipids. Short peptides can be used since for example 
cytotoxic T-cells (CTL) recognize antigens in form of short usu- 
ally 8-11 amino acids long peptides in conjunction with major 
histocompatibility complex (MHC) . B-cells can recognize linear 
epitopes as short as 4-5 amino acids, as well as three dimen- 
sional structures (conformational epitopes) . In order to obtain 
sustained, antigen-specific immune responses, adjuvants need to 
trigger immune cascades that involve all cells of the immune sys- 
tem necessary. Primarily, adjuvants are acting, but are not re- 
stricted in their mode of action, on so-called antigen presenting 
cells (APCs) . These cells usually first encounter the antigen (s) 
followed by presentation of processed or unmodified antigen to 
immune effector cells. Intermediate cell types may also be in- 
volved. Only effector cells with the appropriate specificity are 
activated in a productive immune response. The adjuvant may also 
locally retain antigens and co-injected other factors. In addi- 
tion the adjuvant may act as a chemoat tract ant for other immune 
cells or may act locally and/or systemically as a stimulating 
agent for the immune system. 
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Antigen presenting cells belong to the innate immune system, 
which has evolved as a first line host defence that limits . infec- 
tion early after exposure to microorganisms. Cells of the innate 
immune system recognize patterns or relatively non-specific 
structures expressed on their targets rather than more sophisti- 
cated, specific structures which are recognized by the adaptive 
immune system. Examples of cells of the innate immune system are 
macrophages and dendritic cells but also granulocytes (e.g. neu- 
trophils) , natural killer cells and others. By contrast., cells 
of the adaptive immune system recognize specific, antigenic 
structures, including peptides, in the case of T-cells and pep- 
tides as well as three-dimensional structures in the case of B- 
cells. The adaptive immune system is much more specific and so- 
phisticated than the innate immune system and improves upon re- 
peated exposure to a given pathogen/antigen. Phylogenetically, j 
the innate immune system is much older and can be found already 
in very primitive organisms. Nevertheless, the innate immune sys- 
tem is critical during the initial phase of antigenic exposure 
since, in addition to containing pathogens, cells of the innate 
immune system, i.e. APCs, prime cells of the adaptive immune sys- 
tem and thus trigger specific immune responses leading to clear- 
ance of the intruders. In sum, cells of the innate immune system 
and in particular APCs play a critical role during the induction 
phase of immune responses by a) containing infections by means of 
a primitive pattern recognition system and b) priming cells of 
the adaptive immune system leading to specific immune responses 
and memory resulting in clearance of intruding pathogens or of 
other targets . These mechanisms may also be important to clear or 
contain tumor cells. 

The antigens used for such vaccines have often been selected by 
chance or by easiness of availability. There is a demand to iden- 
tify efficient antigens for a given pathogen or - preferably - an 
almost complete set of all antigens of a given pathogen which are 
practically (clinically) relevant. Such antigens may be preferred 
antigen candidates in a vaccine: 

It is therefore an object of the present invention to comply with 
these demands and to provide a method with which such antigens 
may be provided and with which a practically complete set of an- 
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tigens of e.g. a given pathogen may be identified with a given 
serum as antibody source. Such a method should also be suitable 
for rapidly changing pathogens which evolve a fast resistance 
against common drugs or vaccines. The method should also be ap- 
plicable to identify and isolate tumor antigens, allergens, auto- 
immune antigens. 

Therefore, the present invention provides a method for identifi- 
cation, isolation and production of hyperimmune serum-reactive 
antigens from a specific pathogen, a tumor, an allergen or a tis- 
sue or host prone to auto-immunity, especially from a specific 
pathogen, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, said method being character- 
ized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, a tumor, 
an allergen or a tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, a tumor, an allergen or a tissue or host prone to 
auto -immunity, 

♦screening said at least one expression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune Serum-reactive antigens 
and producing said hyperimmune serum- reactive antigens by 
chemical or recombinant methods . 

This method is also suitable in general for identifying a practi- 
cally complete set of hyperimmune serum-reactive antigens of a 
specific pathogen with given sera as antibody sources, if at 
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least three different expression libraries are screened in a 
pathogen/ antigen identification programme using the method ac- 
cording to the present invention. The present invention therefore 
also relates to a method for identification, isolation and pro- 
duction of a practically complete set of hyperimmune serum-reac- 
tive antigens of a specific pathogen, said antigens being suited 
for use in a vaccine for a given type of animal or for humans, 
which is characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of 
i said specific pathogen, 

♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 
. ♦repeating said screening and identification steps at least 
once, 

♦comparing the identified hyperimmune serum-reactive antigens 
identified in the repeated screening and identification steps 
with the identified hyperimmune serum-reactive antigens identi- 
fied in the initial screening and identification steps, 
♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- r _ . 
tive antigens are identified in a further repeating step only L " 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
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chemical or recombinant methods. 

The method according to the present invention mainly consists of 
three essential parts, namely 1. identifying hyperimmune serum 
sources containing specific antibodies against a given pathogen, 
2 . screening of suitable expression libraries with a suitable an- 
tibody preparation wherein candidate antigens (or antigenic frag- 
ments of such antigens) are selected, and - 3. in a second 
screening round, wherein the hyperimmune serum-reactive antigens 
are identified by their ability to bind to a relevant portion of 
individual antibody preparations from individual sera in order to 
show that these antigens are practically relevant and not only 
hyperimmune serum-reactive, but also widely immunogenic (i.e. 
that a lot of individual sera react with a given antigen) . With 
the present method it is possible to provide a set of antigens of 
a given pathogen which is practically complete with respect to 
the chosen pathogen and the chosen serum. Therefore, a bias with 
respect to "wrong" antigen candidates or an incomplete set of an- 
tigens of a given pathogen is excluded by the present method. 

Completeness of the antigen set of a given pathogen within the 
meaning of the present invention is, of course, dependent on the 
completeness of the expression libraries used in the present 
method and on the quality and size of serum collections (number 
of individual plasmas/sera) tested , both with respect to repre- 
sentability of the library and usefulness of the expression sys- 
tem. Therefore, preferred embodiments of the present method are 
characterized in that at least one of said expression libraries . 
is selected from a ribosomal display library, a bacterial- surface 
library and a proteome. 

A serum collection used in the present invention should be tested 
against a panel of known antigenic compounds of a given pathogen, 
such as polysaccharide, lipid and proteinaceous components of the 
cell wall, cell membranes and cytoplasma, as well as secreted 
products. Preferably, three distinct serum collections are used: 
1. With very stable antibody repertoire: normal adults, clini- 
cally healthy people, who overcome previous encounters or cur- 
rently carriers of e.g. a given pathogen without acute disease 
and symptoms, 2. With antibodies induced acutally by the presence 
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of the pathogenic organism: patients with acute disease with dif- 
ferent manifestations (e.g. S. aureus sepsis or wound infection, 
etc.), 3. With no specific antibodies at all (as negative con- 
trols) : 5-8 months old babies who lost the maternally transmitted 
immunoglobulins 5-6 months after birth. Sera have to react with 
multiple pathogen-specific antigens in order to consider hyperim- 
mune for a given pathogen (bacteria, fungus, worm or otherwise), 
and for that relevant in the screening method according to the 
present invention. 

In the antigen identification programme for identifying a com- 
plete set of antigens according to the present invention, it is 
preferred that said at least three different expression libraries 
are at least a ribosomal display library/ a bacterial surface li- 
brary and a proteome. It has been observed that although all ex- . 
pression libraries may be complete, using only one or two 
expression libraries in an antigen identification programme will 
not lead to a complete set of antigens due to preferential ex- 
pression properties of each of the different expression librar- 
ies. While it is therefore possible to obtain hyperimmune serum- 
reactive antigens by using only one or two different expression 
libraries, this might in many cases not finally result in the 
identification of a complete set of hyperimmune serum-reactive 
antigens. Of course, the term "complete" according to the present 
invention does not indicate a theoretical maximum but is indeed a 
practical completeness, i.e. that at least 95% of the practically 
relevant antigens or antigenic determinants have been identified 
of a given pathogen. The practical relevance is thereby defined 
by the occurrence of antibodies against given antigens in the pa- 
tient population. 

According to the present invention also serum pools or plasma 
fractions or other pooled antibody containing body fluids are 
"plasma pools" . 

An expression library as used in the present invention should at 
least allow expression of all potential antigens, e.g. all sur- 
face proteins of a given pathogen. With the expression libraries 
according to the present invention, at least one set of potential 
antigens of a given pathogen is provided, this set being prefera- 
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bly the complete theoretical complement of (poly-) peptides en- 
coded by the pathogen's genome (i.e. genomic libraries as de- 
scribed in Example 2) and expressed either in a recombinant host 
(see Example 3) or in vitro (see Example 4) . This set of poten- 
tial antigens can also be a protein preparation, in the case of 
extracellular pathogens preferably a protein preparation contain- 
ing surface proteins of said pathogen obtained from said pathogen 
grown under defined physiological conditions (see Example 5) . 
While the genomic approach has the potential to contain the com- 
plete set of antigens, the latter one has the advantage to con- 
tain the proteins in their naturally state i.e. including for 
instance post-translational modifications or processed forms of 
these proteins, not obvious from the DNA sequence. These or any 
other sets of potential antigens from a pathogen, a. tumor, an al- 
lergen or a tissue or host prone to auto-immunity are hereafter 
referred to as "expression library". Expression libraries of very 
different kinds may be applied in the course of the present in- 
vention. Suitable examples are given in e.g. Ausubel et al., 
1994. Especially preferred are expression libraries representing 
a display of the genetic set of a pathogen in recombinant form 
such as in vitro translation techniques, e.g. ribosomal display, 
or prokaryotic expression systems, e.g. bacterial surface expres- 
sion libraries or which resemble specific physiological expres- 
sion states of a given pathogen in a given physiological state, 
such as a proteome. 

Ribosome display is an established method in recombinant DNA 
technology, which is applicable for each specific pathogen for 
the sake of the present invention (Schaf f itzel etal, 1999). Bac- 
terial surface display libraries will be represented by a recom- 
binant library of a bacterial host displaying a (total) set of 
expressed peptide sequences of a given pathogen on e.g. a se- 
lected outer membrane protein at the bacterial host membrane 
(Georgiou et al., 1997). Apart from displaying peptide or protein 
sequences in an outer membrane protein, other bacterial display 
techniques, such as bacteriophage display technologies and ex- 
pression via exported proteins are also preferred as bacterial 
surface expression library ( Forrer et al., 1999; Rodi and 
Makowski, 1993; Georgiou et al., 1997). 
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The antigen preparation for the first round of screening in the 
method according to the present invention may be derived from any 
source containing antibodies to a given pathogen. Preferably, if 
a plasma pool is used as a source for the antibody preparation, a 
human- plasma pool is selected which comprises donors which had 
experienced or are experiencing an infection with the given 
pathogen. Although such a selection of plasma or plasma pools is 
in principle standard technology in for example the production of 
hyper immunoglobulin preparations, it was surprising that such 
technologies have these effects as especially shown for the pre- 
ferred embodiments of the present invention. 

Preferably the expression libraries are genomic expression li- 
braries of a given pathogen, or alternatively m-RNA, libraries . 
It is preferred that these genomic or m-RNA libraries are com- 
plete genomic or m-RNA expression libraries which means that they 
contain at least once all possible proteins, peptides or peptide 
fragments of the given pathogen are expressable. Preferably the 
genomic expression libraries exhibit a redundancy of at least 2x,. 
more preferred at least 5x, especially at least lOx. 

Preferably, the method according to the present invention com- 
prises screening at least a ribosomal display library, a bacte- 
rial surface display library and a proteome with the antibody 
preparation and identifying antigens which bind in at least two, 
preferably which bind to all, of said screenings to antibodies in 
said antibody preparation. Such antigens may then be regarded ex- 
tremely suited as hyper immunogenic antigens regardless of their 
way of expression. Preferably the at least two screenings should 
at least contain the proteome, since the proteome always repre- 
sents the antigens as naturally expressed proteins including 
post-translational modifications, processing, etc. which are not 
obvious from the DNA sequence. 

G 

The method according to the present invention may be applied to 
any given pathogen. Therefore, preferred pathogens are selected 
from the group of bacterial, viral, fungal and protozoan patho- 
gens. The method according to the present invention is also ap- 
plicable to cancer, i.e. for the identification of tumor- 
associated antigens, and for the identification of allergens or 
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antigens involved in auto-immune diseases. Of course, especially 
the recombinant methods are rather simple for pathogens having a 
small genome or a comparatively small number of expressed pro- 
teins (such as bacterial or viral pathogens) and are more compli- 
cated for complex (eukaryotic) organisms having large genomes. 
However, also such large genomic libraries of higher organism 
pathogens may well be analyzed with the method according to the 
present invention, at least in a faster and more reliable way 
than with known methods for identifying suitable antigens. 

Preferred pathogens to be ^analyzed or which antigens are to be 
extracted, respectively, include human immunedef iciency virus 
(HIV) , hepatitis A virus (HAV) , hepatitis B virus (HBV) , hepati- 
tis C virus (HCV) , Rous sarcoma virus (RSV) , Epstein-Barr vi- 
rus (EBV) , influenza virus (IV) , rotavirus (RV) , Staphylococcus 
aureus (S. aureus), Staphylococcus epidermidis (S. epidermidis) , 
Chlamydia pneumoniae (C. pneumoniae), Chlamydia trachomatis (C. 
trachomatis)., Mycobacterium tuberculosis (M. tuberculosis), Myco- 
bacterium leprae (M. leprae), Streptococcus pneumoniae (S. pneu- 
moniae), Streptococcus pyogenes (S. pyogenes), Streptococcus 
agalactiae (S. agalactiae) , Enterococcus faecalis (E. faecalis) , 
Bacillus anthracis (B. anthracis), Vibrio cholerae (V. cholerae) , 
Borrelia burgdorferi (B. burgdorferi), Plasmodium sp., fungal 
diseases such as Pneumocystis carinii, Aspergillus sp., Crypto- 
coccus sp., Candida albicans or parasitic infections such as as- 
cariasis (Ascaris lumbricoides) and taeniasis (Taenia saginata) . 
The method according to the present invention is most applicable 
for bacteria, worms or Candida. 

As a model organism for the present application Staphylococcus 
aureus has been chosen to demonstrate the applicability and effi- 
cacy of the method according to the present invention. Especially 
with respect to the examples it is clear that the invention is 
easily transferable to all potential pathogens, especially the 
ones listed above. 

It was surprising that the method according to the present inven- 
tion allows an efficient and fast biological screening of a given 
pathogen, especially in view of the fact that only a small frac- 
tion of a patient's antibody repertoire is directed to a given 
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pathogen, even in a state where this pathogen is effectively de- 
feated- It has been discovered within the course of the present 
invention, especially during performance of the S. aureus example 
that only 1-2% of the antibody repertoire of a patient having 
high titers against S. aureus are indeed antibodies directed 
against S. aureus. Moreover, over 70% of this specific 1% portion 
is directed against non-protein antigens, such as teichoic acid, 
so that only a total of 0.1% or less of the antibodies are di- 
rected to proteinaceous antigens. 

One of the advantages of using recombinant expression libraries, 
especially ribsome display libraries and bacterial surface dis- 
play libraries, is that the identified hyperimmune serum-reactive 
antigens may be instantly produced by expression of the coding 
sequences of the screened and selected clones expressing the 
hyperimmune serum-reactive antigens without further recombinant 
DNA technology or cloning steps necessary. 

The hyperimmune serum-reactive antigens obtainable by the method 
according to the present invention may therefore be immediately 
finished to a pharmaceutical preparation, preferably by addition 
of a pharmaceutically acceptable carrier and/ or excipient, imme- 
diately after its production (in the course of the second selec- 
tion step), e.g. by expression from the expression library 
platform. 

Preferably, the pharmaceutical preparation containing the 
hyperimmune serum-reactive antigen is a vaccine for preventing or 
treating an infection with the specific pathogen for which the 
antigens have been selected. 

The pharmaceutical preparation may contain any suitable auxiliary 
substances, such as buffer substances, stabilisers or further ac- 
tive ingredients, especially ingredients known in connection of 
vaccine production. 

A preferable carrier/or excipient for the hyperimmune serum-reac- 
tive antigens according to the present invention is a immu- 
nostimulatory compound for further stimulating the immune 
response to the given hyperimmune serum-reactive antigen. Pref- 
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erably the immunostimulatory compound in the pharmaceutical 
preparation according to the present invention is selected from 
the group of polycationic substances, especially polycationic 
peptides, immunostimulatory deoxynucleotides, alumn, Freund's 
complete adjuvans, Freund' s. incomplete adjuvans, neuroactive com- 
pounds / especially human growth hormone, or combinations thereof. 

The polycationic compound (s) to be used according to the present 
invention may be any polycationic compound which shows the char- 
acteristic effects according to the WO 97/30721. Preferred poly- 
cationic compounds are selected from basic polypeptides, organic 
polycations, basic polyamino acids or mixtures thereof. These 
polyamino acids should have a chain length of at least 4 amino 
acid residues (see: Tuftsin as described in Goldman et al. 
(1983)). Especially preferred are substances like polylysine, 
polyarginine and polypeptides containing more than 20%, espe- 
cially more than 50% of basic amino acids in a range of more than 
8, especially more than 20, amino acid residues or mixtures 
thereof. Other preferred polycations and their pharmaceutical 
compositons are described in WO 97/30721 (e.g. polyethyleneimine) 
and WO 99/38528. Preferably these polypeptides contain between 20 
and 500 amino acid residues, especially between 30 and 200 resi- 
dues . 

These polycationic compounds may be produced chemically or recom- 
binantly or may be derived from natural sources. 

Cationic (poly) peptides may also be anti- microbial with proper- 
ties as reviewed in Ganz et al, 1999; Hancock, 1999. These 
(poly) peptides may be of prokaryotic or animal or plant origin or 
may be produced chemically or recombinantly (Andreu et al., 1998; 
Ganz et al., 1999; Simmaco et al., 1998). Peptides may also be- 
long to the class of defensins (Ganz, 1999; Ganz et al., 1999). 
Sequences of such peptides can be, for example, be found in the 
Antimicrobial Sequences Database under the following internet ad- 
dress : 

http : / /www ? bbcm . uni v . tries te . i t / -toss i /pacr2 , html 

Such host defence peptides or defensives are also a preferred 
form of the polycationic polymer according to the present inven- 
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tion. Generally, a compound allowing as an end product activation 
(or down-regulation) of the adaptive immune system, preferably 
mediated by APCs (including dendritic cells) is used as polycati- 
onic polymer. 

Especially preferred for use as polycationic substance in the 
present invention are cathelicidin derived antimicrobial peptides 
or derivatives thereof (International patent application 
PCT/EP01/09529, incorporated herein by reference), especially an- 
timicrobial peptides derived from mammal cathelicidin, preferably 
from human, bovine or mouse. 

Polycationic compounds derived from natural sources include HIV- 
REV or HIV-TAT (derived cat ionic peptides, antennapedia peptides, 
chitosan or other derivatives of chitin) or other peptides de- 
rived from these peptides or proteins by biochemical or recombi- 
nant production. Other preferred polycationic compounds are 
cathelin or related or derived substances from cathelin. For ex- 
ample, mouse cathelin is a peptide which has the amino acid se- 
quence NH 2 -RLAGLIJIKGGEKIGEKL^ Related or 
derived cathelin substances contain the whole or parts of the 
cathelin sequence with at least 15-20 amino acid residues. Deri- 
vations may include the substitution or modification of the natu- 
ral amino acids by amino acids which are not among the 20 
standard amino acids. Moreover, further cationic residues may be 
introduced into such cathelin molecules. These cathelin molecules 
are preferred to be combined with the antigen. These cathelin 
molecules surprisingly have turned out to be also effective as an 
adjuvant for a antigen without the addition of further adjuvants. 
It is therefore possible to use such cathelin molecules as effi- 
cient adjuvants in vaccine formulations with or without further 
immunactivating substances . 

Another preferred polycationic substance to be used according to 
the present invention is a synthetic peptide containing at least 
2 KLK-motifs separated by a linker of 3 to 7 hydrophobic amino 
acids (International patent application PCT/EP01/12041, incorpo- 
rated herein by reference) . 

Immunostimulatory deoxynucleotides are e.g. neutral or artificial 
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CpG containing DNA, short stretches of DNA derived from non- ver- 
tebrates or in form of short oligonucleotides (ODNs) containing 
non-methylated cytosine-guanine di -nucleotides (CpG) in a certain 
base context (e.g. Krieg et al., 1995) but also inosine contain- 
ing ODNs (1-ODNs) as described in WO 01/93905. 

Neuroactive compounds, e.g. combined with polycationic substances 
are described in WO 01/24822. 

According to a preferred embodiment the individual antibody 
preparation for the second round of screening are derived from 
patients with have suffered from an acute infection with the 
given pathogen, especially from patients who show an antibody 
titer to the given pathogen above a certain minimum level, for 
example an antibody titer being higher than 80 percentile, pref- 
erably higher than 90 percentile, especially higher than 95 per- 
centile of the human (patient or carrier) sera tested. Using such 
high titer individual antibody preparations in the second screen- 
ing round allows a very selective identification of the hyperim- 
mune serum-reactive antigens to the given pathogen. 

It is important that the second screening with the individual an- 
tibody preparations (which may also, be the selected serum) allows 
a selective identification of the hyperimmune serum- reactive an- 
tigens from all the promising candidates from the first round. 
Therefore, preferably at least 10 individual antibody prepara- 
tions (i.e. antibody preparations (e.g. sera) from at least 10 
different individuals having suffered from an infection to the 
chosen pathogen) should be used in identifying these antigens in 
the second screening round. Of course, it is possible to use also 
less than 10 individual preparations, however, selectivity of the 
step may not be optimal with a low number of individual antibody 
preparations. On the other hand, if a given hyperimmune serum-re- 
active antigen (or an antigenic fragment thereof) is recognized 
in at least 10 individual antibody preparations, preferably at 
least 30, especially at least 50 individual antibody prepara- 
tions, identification of hyperimmune serum-reactive antigen is 
also selective enough for a proper identification. Hyperimmune 
serum- reactivity may of course be tested with as many individual 
preparations as possible (e.g. with more than 100 or even with 
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more thari 1000) . 

Therefore, the relevant portion of the hyperimmune serum-reactive 
antibody preparation according to the method of the present in- 
vention should preferably be at least 10, more preferred at least 
30, especially at least 50 individual antibody preparations. Al- 
ternatively (or in combination) hyperimmune serum- reactive anti- 
gen may preferably be also identified with at least 20%, 
preferably at least 30%, especially at least 40% of all individ- 
ual antibody preparations used in the second screening round. 

According to a preferred embodiment of the present invention, the 
sera from which the individual antibody preparations for the sec- 
ond round of screening are prepared (or which are used as anti- 
body preparations) , are selected by their titer against the 
specific pathogen (e.g. against a preparation of this pathogen, 
such as a lysate, cell wall components and recombinant proteins) . 
Preferably, some are selected with a total IgA titer above 4000 
U, especially above 6000 U, and/or an IgG titer above 10 000 U, 
especially above 12 000 U (U = units, calculated from the OD 4Q5nm 
reading at a given dilution) when whole organism (total lysate or 
whole cells) is used as antigen in ELISA. Individual proteins 
with Ig titers of above 800-1000 U are specifically preferred for 
selecting the hyperimmune serum-reactive antigens according to 
the present invention only for total titer. The statement for in- 
dividual proteins can be derived from Fig. 9. 

According to the demonstration example which is also a preferred 
embodiment of the present invention the given pathogen is a 
Staphylococcus pathogen, especially Staphylococcus aureus and 
Staphylococcus epidermidis . Staphylococci are opportunistic 
pathogens which can cause illnesses which range from minor infec- 
tions to life threatening diseases. Of the large number of 
Staphylococci at least 3 are commonly associated with human dis- 
ease: S. aureus, S. epidermidis and rarely S. saprophyticus 
(Crossley and Archer, 1997) . S. aureus has been used within the 
course of the present invention as an illustrative example of the 
way the present invention functions. Besides that, it is also an 
important organism with respect to its severe pathogenic impacts 
on humans. Staphylococcal infections are imposing an increasing 
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threat in hospitals worldwide. The appearance and disease causing 
capacity of Staphylococci are related to the wide-spread use of 
antibiotics which induced and continue to induce multi-drug re- 
sistance. For that reason medical treatment against Staphylococ- 
cal infections cannot rely only on antibiotics anymore. 
Therefore, a tactic change in the treatment of these diseases is 
desperately needed which aims to prevent infections. Inducing 
high affinity antibodies of the opsonic and neutralizing type by 
vaccination helps the innate immune system to eliminate bacteria 
and toxins. This makes the method according to the present inven- 
tion an optimal tool for the identification of staphylococcal an- 
tigenic proteins. 

Every human being is colonized with S. epidermidis. The normal 
habitats of S. epidermidis are the skin and the mucous membrane. 
The major habitats of the most pathogenic species, S. aureus, are 
the anterior nares and perineum. Some individuals become perma- 
nent S. aureus carriers, often with the same strain. The carrier 
stage is clinically relevant because carriers undergoing surgery 
have more infections than noncarriers. Generally, the established 
flora of the nose prevents acquisition of new strains. However, 
colonization with other strains may occur when antibiotic treat- 
ment is given that leads to elimination of the susceptible car- 
rier strain. Because this situation occurs in the hospitals, 
patients may become colonized with resistant nosocomial Staphylo- 
cocci. These bacteria have an innate adaptability which is com- 
plemented by the widespread and sometimes inappropriate use of 
antimicrobial agents. Therefore hospitals provide a fertile envi- 
ronment for drug resistance to develop (close contact among sick 
patients, extensive use of antimicrobials, nosocomial infec- 
tions) . Both S. aureus and S. epidermidis have become resistant 
to many commonly used antibiotics, most importantly to methicil- 
lin (MRSA) and vancomycin (VISA) . Drug resistance is an increas- 
ingly important public health concern, and soon many infections 
caused by staphylococci may be untreatable by antibiotics. In ad- 
dition to its adverse effect on public health, antimicrobial re- 
sistance contributes to higher health care costs, since treating 
resistant infections often requires the use of more toxic and 
more expensive drugs, and can result in longer hospital stays for 
infected patients.- 
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Moreover, even with the help of effective antibiotics, the most 
serious staphylococcal infections have 30-50 % mortality. ■ 

Staphylococci become potentially pathogenic as soon as the natu- 
ral balance between microorganisms and the immune system gets 
disturbed, when natural barriers (skin, mucous membrane) are 
breached. The coagulase-positive S. aureus is the most pathogenic 
staphylococcal species, feared by surgeons for a long time. Most 
frequently it causes surgical wound infections, and induces the 
formation of abscesses. This local infection might become sys- 
temic, causing bacteraemia and sepsis. Especially after viral in- 
fections and in elderly, it can cause severe pneumonia. S. aureus 
is also a frequent cause of infections related to medical de- 
vices, such as intravascular and percutan catheters (endocardi- 
tis, sepsis, peritonitis), prosthetic devices (septic arthritis, 
osteomyelitis). S. epidermidis causes diseases mostly related to 
the presence of foreign body and the use of devices, such as 
catheter related infections, cerebrospinal fluid shunt infec- 
tions, peritonitis in dialysed patients (mainly CAPD) , endocardi- 
tis in individuals with prosthetic valves. This is exemplified in 
immunocompromised individuals such as oncology patients and pre- 
mature neonates in whom coagulase-negative staphylococcal infec- 
tions frequently occur in association with the use of 
intravascular device. The increase in incidence is related to the 
increased used of these devices and increasing number of immuno- 
compromised patients. 

Much less is known about S. saprophyticus, another coagulase- 
negative staphylococci, which causes acute urinary tract infec- 
tion in previously healthy people. With a few exceptions these 
are women aged 16-25 years. 

The pathogenesis of staphylococci is multifactorial. In order to 
initiate infection the pathogen has to gain access to the cells 
and tissues of the host, that is adhere. S. aureus expresses-sur- 
face proteins that promote attachment to the host proteins such 
as laminin, fibronectin, elastin, vitronectin, fibrinogen and 
many other molecules that form part of the extracellular ma- 
trix (extracellular matrix binding proteins, ECMBP) . S. epider- 
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midis is equipped with cell surface molecules which promote ad- 
herence to foreign material and through that mechanism establish 
infection in the host. The other powerful weapons staphylococci 
use are the secreted products, such as enterotoxins , exotoxins, 
and tissue damaging enzymes. The toxins kill or misguide immune 
cells which are important in the host defence. The several dif- 
ferent types of toxins are responsible for most of the symptoms 
during infections. 

Host defence against S. aureus relies mainly on innate immuno- 
logical mechanisms . The skin and mucous membranes are formidable 
barriers against invasion by Staphylococci. However, once the 
skin or the mucous membranes are breached (wounds, percutan' 
catheters, etc), the first line of nonadaptive cellular defence 
begins its co-ordinate action through complement and phagocytes, 
especially the polymorphonuclear leukocytes (PMNs) . These cells 
can be regarded as the cornerstones in eliminating invading bac- 
teria. As Staphylococci are primarily extracellular pathogens, 
the major anti-staphylococcal adaptive response comes from the 
humoral arm of the immune system, and is mediated through three 
major mechanisms: promotion of opsonization, toxin neutralisa- 
tion, and inhibition of adherence. It is believed that opsoniza- 
tion is especially important, because of its requirement for an 
effective phagocytosis. For efficient opsonization the microbial 
surface has to be coated with antibodies and complement factors 
for recognition by PMNs through receptors to the Fc fragment of 
the IgG molecule or to activated C3b. After opsonization, staphy- 
lococci are phagocytosed and killed. Moreover, S. aureus can at- 
tach to endothelial cells, and be internalised by a phagocytosis- 
like process. Antibodies bound to specific antigens on the cell 
surface of bacteria serve as ligands for the attachment to PMNs • 
and promote phagocytosis. The very same antibodies, bound to the 
adhesins and other cell surface proteins are expected to neutral- 
ize adhesion and prevent colonization. 

There is little clinical evidence that cell mediated immunity has 
a significant contribution in the defence against Staphylococci, 
yet one has to admit that the question is not adequately ad- 
dressed. It is known, however, that Staphylococcus aureus util- 
izes an extensive array of molecular countermeasures to 
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manipulate the defensive microenvironment of the infected host by 
secreting polypeptides referred to as superantigens , which target 
the multireceptor communication between T-cells and antigen-pre- 
senting cells that is fundamental to initiating pathogen-specific 
immune clearance. Superantigens play a critical role in toxic 
shock syndrome and food poisoning, yet their function in routine 
infections is not well understood. Moreover, one cannot expect a 
long lasting antibody (memory) response without the involvement 
of T-cells. It is. also known that the majority of the anti- 
staphylococcal antibodies are against T-cell independent antigens 
(capsular polysacharides, lipoteichoic acid, peptidoglycan) with- 
out a memory function. The T-cell dependent proteinaceous anti- 
gens can elicit long-term protective antibody responses. These 
staphylococcal proteins and peptides have not yet been deter- 
mined . 

n ■ 

For all these above mentioned reasons, a tactic change on the war 
field against staphylococcal infections is badly needed. One way 
of combating infections is preventing them by active immunisa- 
tion. Vaccine development against S. aureus has been initiated by 
several research groups and national institutions worldwide, but 
there is no effective vaccine .approved so far. It has been shown 
that an antibody deficiency state contributes to staphylococcal 
persistence, suggesting that anti-staphylococcal antibodies are 
important in host defence. Antibodies - added as passive immuni- 
sation or induced by active vaccination - directed towards sur- 
face components could both prevent bacterial adherence, 
neutralize toxins and promote phagocytosis. A vaccine based on 
fibronectin binding protein induces protective immunity against 
mastitis in cattle and suggest that this approach is likely to 
work in humans (refs) . Taking all this together it is suggestive 
that an effective vaccine should be composed of proteins or 
polypeptides, which are expressed by all strains and are able to 
induce high affinity, abundant antibodies against cell surface 
components of S. aureus. The antibodies should be IgGl and/or 
IgG3 for opsonization, and any IgG subtype and IgA for neutrali- 
sation of adherence and toxin action. A chemically defined vac- 
cine must be definitely superior compared to a whole cell vaccine 
(attenuated or killed), since components of S. aureus which para- 
lyze TH cells (superantigens) or inhibit opsonization (protein A) 
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can be eliminated, and the individual proteins inducing protec- 
tive antibodies can be selected. Identification of the relevant 
antigens help to generate effective passive immunisation (human- 
ised monoclonal antibody therapy) , which can replace human immu- 
noglobulin administration with all its dangerous side-effects. 
Neonatal staphylococcal infections, severe septicemia and other 
life-threatening acute conditions are the primary target of pas- 
sive immunisation. An effective vaccine offers great potential 
for patients facing elective surgery in general, and those re- 
ceiving endovascular devices, in particular. Moreover, patients 
suffering from chronic diseases which decrease immune responses 
or undergoing continuous ambulatory peritoneal dialysis are 
likely to benefit from such a vaccine. 

For the illustrative example concerning Staphylococcus aureus 
three different approaches have been employed in parallel. All 
three of these methods are based on the interaction of Staphylo- 
coccus proteins or peptides with the antibodies present in human 
sera with the method according to the present invention. This in- 
teraction relies on the recognition of epitopes within the pro- 
teins which can be short peptides (linear epitopes) or 1 
polypeptide domains (structural epitopes) . The antigenic proteins 
are identified by the different methods using pools of pre-se- 
lected sera and - in the second screening round - by individual 
selected sera. 

Following the high throughput screening, the selected antigenic 
proteins- are expressed as recombinant proteins or in vitro trans- 
lated products (in case it can not be expressed in prokaryotic 
expression systems) , and tested in a series of ELISA and Western 
blotting assays for the assessment of immunogeneicity with a 
large human serum collection (> 100 uninfected, > 50 patients 
sera) . The preferred antigens are located on the cell surface or 
secreted, that is accessible extracellular ly. Antibodies against 
the cell wall proteins (such as the Extracellular matrix binding 
proteins) are expected to serve double purposes: to inhibit adhe- 
sion and promote phagocytosis. The antibodies against the se- 
creted proteins are beneficial in toxin neutralisation. It is 
also known that bacteria communicate with each other through se- 
creted proteins. Neutralizing antibodies against these proteins 
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will interrupt growth promoting cross-talk between or within 
staphylococcal species. Bioinf ormatics (signal sequences, cell 
wall localisation signals, transmembrane domains) proved to be 
very useful in assessing cell surface localisation or secretion. 
The experimental approach includes the isolation of antibodies 
with the corresponding epitopes and proteins from human serum, 
and use them as reagents in the following assays: cell surface 
staining of staphylococci grown under different conditions (FACS, 
microscopy) , determination of neutralizing capacity (toxin, ad- 
herence) , and promotion of opsonization and phagocytosis (in vi- 
tro phagocytosis assay) . 

The recognition of linear epitopes by antibodies can be based on 
sequences as short as 4-5 aa. Of course it does not necessarily 
mean that these short peptides are capable of inducing the given 
antibody, in vivo. For that reason the defined epitopes, polypep- 
tides and proteins may further be tested in animals (mainly in 
mice) for their capacity to induce antibodies against the se- 
lected proteins in vivo. The antigens with the proven capability 
to induce antibodies will be tested in animal models for the 
ability to prevent infections. 

The antibodies produced against Staphylococci' by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the -antigenic proteins and their immunogenicity . 

Accordingly, novel hyperimmune serum-reactive antigens from 
Staphylococcus aureus or Staphylococcus epidermidis have been 
made available by the method according to the present invention. 
According to another aspect of the present invention the inven- 
tion relates to a hyperimmune serum-reactive antigen selected 
from the group consisting of the sequences listed in any one of 
Tables 2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the 
group consisting of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 
96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 126, 128, 132, 134, 138, 140, 142, 151, 152, 
154, 155 and hyperimmune fragments thereof. Accordingly, the pre- 
sent invention also relates to a hyperimmune serum- reactive anti- 
gen obtainable by the method according to the present invention 
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and being selected from the group consisting of the sequences 
listed in any one of Tables 2a, 2b, 2c, 2d, 3, 4 and 5, espe- 
cially selected from the group consisting of Seq.ID No, 56, 57, 
59, 60, 67, 70, 72, 73, 74, 75, 76/77, 78, 79, 80, 81, 82, 85, 
87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 132, 134, 138, 
140, 142, 151, 152, 154, 155 and hyperimmune fragments thereof. 

Antigens from Staphylococcus aureus and Staphylococcus epider- 
midis have been extracted by the method according to the present 
invention which may be used in the manufacture of a pharmaceuti- 
cal preparation, especially for the manufacture of a vaccine 
against Staphylococcus aureus and Staphylococcus epidermidis in- 
fections. Examples of such hyperimmune serum-reactive antigens of 
Staphylococcus aureus and Staphylococcus epidermidis to be used 
in a pharmaceutical preparation are selected from the group con- 
sisting of the sequences listed in any one of Tables 2a, 2b, 2c, 
2d, 3, 4 and 5, especially selected from the group consisting of 
Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 72, 73, 
74, 75, 76, 77, 78,. 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90, 
92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 
112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 138, 140, 
142, 151, 152, 154, 155, 158 and hyperimmune fragments thereof 
for the manufacture of a pharmaceutical preparation, especially 
for the manufacture of a vaccine against Staphylococcus aureus 
and Staphylococcus epidermidis infections. 

A hyperimmune fragment is defined as a fragment of the identified 
antigen which is for itself antigenic or may be made antigenic 
when provided as a hapten. Therefore, also antigen or antigenic 
fragments showing one or (for longer fragments) only a few amino 
acid exchanges are enabled with the present invention, provided 
that the antigenic capacities of such fragments with amino acid 
exchanges are not severely deteriorated on the exchange (s). i.e. 
suited for eliciting an appropriate immune response in a individ- 
ual vaccinated with this antigen and identified by individual an- 
tibody preparations from individual sera. 

Preferred examples of such hyperimmune fragments of a hyperimmune 
serum-reactive antigen are selected from the group consisting of 
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peptides comprising the amino acid sequences of column "predicted 
immunogenic aa", "Location of identified immunogenic region" and 
"Serum reactivity with relevant region" of Tables 2a, 2b, 2c and 
2d and the amino acid sequences of column "Putative antigenic 
surface areas" of Table 4 and 5, especially peptides comprising 
amino acid No. aa 12-29, 34-40, 63-71, 101-110, 114-122, 130-138, 
140-195, 197-209, 215-229, 239-253, 255-274 and 39-94 of Seq.ID 
No. 55, 

aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49-, 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, C 
321-329, 344-352, 691-707, 358-411 and 588-606, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361-'- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024., 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. ,60, 
aa 10-29, 46-56, 63-74, 83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 



WO 02/059148 



- 24 - 



PCT/EP02/00546 



aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689,. 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 10.9-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, r"j 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 

226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 

aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
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Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482,' 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, .671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771,. 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 

216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 

aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, 
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aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 
Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319v 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, • 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 

348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, . 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, 
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321-326, 338-345, 360-369, 385-391 of Seg.ID No. 116, 
aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 
228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 
424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 
584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154,. 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 
158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 
aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 
243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 
aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 
198-211, 238-245 of Seq.ID. No. 176, and fragments comprising at • 
least 6, preferably more than 8, especially more than 10 aa of 
said sequences . All these fragments individually and each inde- 
pendently form a preferred selected aspect of the present inven- 
tion. 

Especially suited helper epitopes may also be derived from these 
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antigens. Especially preferred helper epitopes are peptides com- 
prising fragments selected from the peptides mentioned in column 
"Putative antigenic surface areas" in Tables 4 and 5 and from the 
group of aa 6-40, 583-598, 620-646 and 871-896 of Seq. ID. No . 56, 
aa 24-53 of Seq. ID. No. 70, aa 240-260 of Seq. ID. No. 74, aa 1660- 
1682 and 1746-1790 of Seq. ID. No. 81, aa 1-29, 680-709, and 878- 
902 of Seq. ID. No. 83, aa 96-136 of Seq. ID. No. 89, aa 1-29, 226- ' 
269 and 275-326 of Seq. ID. No. 94, aa 23-47 and 107-156 of 
Seq. ID. No. 114 and aa 24-53 of Seq. ID. No. .142 and fragments 
thereof being T-cell epitopes. 

According t.o another aspect, the present invention relates to a 
vaccine comprising such a hyperimmune serum-reactive antigen or a 
fragment thereof as identified above for Staphylococcus aureus 
and Staphylococcus epidermidis. Such a vaccine may comprise, one 
or more antigens against S. aureus or S. epidermidis. Optionally, 
such S. aureus or S. epidermidis antigens may also be combined 
with antigens against other pathogens in a combination vaccine. 
Preferably this vaccine further comprises an immunostimulatory 
substance, preferably selected from the group comprising polyca- 
tionic polymers, especially polycationic peptides, immunostimula- 
tory deoxynucleotides (ODNs) , neuroactive compounds, especially 
human growth hormone, alumn, Freund's complete or incomplete ad- 
juvans or combinations thereof. Such a vaccine may also comprise 
the antigen displayed on a surface display protein platform on 
the surface of a genetically engineered microorganism such as E. 
coli. 

According to another aspect, the present invention relates to 
specific preparations comprising antibodies raised against at 
least one of the Staphylococcus aureus and Staphylococcus epider- 
midis antigens or Staphylococcus aureus and Staphylococcus epi- 
dermidis antigen fragments as defined above. These antibodies are 
preferably monoclonal antibodies. 

L3 

Methods for producing such antibody preparations, polyclonal or 
monoclonal, are well available to the man skilled in the art and 
properly described in the prior art. A preferred method for pro- 
ducing such monoclonal antibody preparation is characterized by 
the following steps 
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•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

Preferably, removing of the spleen or spleen cells is connected 
with killing said animal. 

Monoclonal antibodies and fragments thereof can be chimerized or 
humanized (Graziano et al. 1995) to enable repeated administra- 
tion. Alternatively human monoclonal antibodies and fragments 
thereof can be obtained from phage-display libraries (McGuinnes 
et al., 1996) or from transgenic animals (Briiggemann et al., 
1996). 

A preferred method for producing polyclonal antibody preparations 
to said Staphylococcus aureus or Staphylococcus epidermidis anti- 
gens identified with the present invention is characterized by 
the following steps 

•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

These monoclonal or polyclonal antibody preparations may be used 
for the manufacture of a medicament for treating or preventing 
diseases due to staphylococcal infection. Moreover, they may be 
used for the diagnostic and imaging purposes. 

The method is further described in the following examples and in 
the figures, but should not be restricted thereto. 
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Figure 1 shows the pre-selection of sera based on anti-staphylo- 
coccal antibody titers measured by ELISA. 

Figure. 2 shows the size distribution of DNA fragments in the 
LSA50/6 library in pMAL4.1. 

Figure 3 shows the MACS selection with biotinylated human serum. 
The LSA50/6 library in pMAL9.1 was screened with 10 ]ig biotiny- 
lated, human serum in the first (A) and with 1 ]ig in the second 
selection round (B) . P. serum, patient serum; B. serum, infant se- 
rum. Number of cells selected after the 2 nd and 3 rd elution are 
shown for each selection round. 

I "') 

Figure 4 shows the serum reactivity with specific clones isolated 
by bacterial surface display as analyzed by Western blot analysis 
with patient serum at a dilution of 1 : 5000. 

Figure 5 shows peptide ELISA with serum from patients and healthy 
individuals with an epitope identified by ribosome display. 

Figure 6 shows representative 2D Immunoblot of S. aureus surface 
proteins detected with human sera. 800 ]ig protein ' from S. au- 
reus/COL grown on BHI were resolved by IEF (pi 4-7) and SDS-PAGE 
(9-16%), and subsequently transferred to PVDF membrane. After 
blocking, the membrane was incubated with sera IC35 (1:20,000). 
Binding of serum IgG was visualized by an anti-human IgG/HRPO 
conjugate and ECL development'. 

Figure 7 demonstrates a representative 2D gel showing S. aureus 
surface proteins stained by Coomassie Blue. 1 mg protein from S. 
aureus/COL were resolved by IEF (pi 4-7) and SDS-PAGE (9-16%) . 
Spots selected for sequencing after serological proteome analysis 
are marked. 

Figures 8Aand 8B show the structure of LPXTG cell wall proteins. 

Figure 9 shows the IgG response in uninfected (N, C) and infected 
(p) patients to LPXTGV, a novel antigen and probable surface ad- 
hesin of S. aureus, discovered by both the inventive bacterial 
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surface-display and proteomics approaches. 

Figure 10 shows the surface staining of S. aureus with purified 
anti-LPXTGV IgGs. 

Figure 11 shows a 2D gel where S. aureus surface proteins are 
stained by Coomassie Blue (left) . 1 mg protein from S. aureus/agr 
grown to early log phase was resolved by IEF (pi 6-11) and SDS- 
PAGE (9-16%) . Spots selected for sequencing after serological 
proteome analysis are marked. Corresponding 2D-immunoblot 
(right) . 800 y.g protein from the same preparation was resolved in 
parallel by 2DE, and subsequently transferred to PVDF membrane. 
After blocking, the membrane was incubated with the P-pool 
(1:10,000). Binding of serum igG was visualized by an anti-human 
IgG/HRPO conjugate and ECL development. 



EXAMPLES 

Discovery of novel Staphyloccocus aureus antigens 
Example 1: Preparation of antibodies from human serum 

The antibodies produced against staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and their immunogenicity. 
These molecules are essential for the identification of individ- 
ual antigens in the approach as the present invention which is 
based on the interaction of the specific anti-staphylococcal an- 
tibodies and the corresponding S. aureus peptides or proteins. To 
gain access to relevant antibody repertoires, human sera were 
collected from I. patients with acute S. aureus infections, such 
as bacteriaemia, sepsis, infections of intravascular and percutan 
catheters and devices, wound infections, and superficial and deep 
soft tissue infection, s. aureus was shown to be the causative 
agent by medical microbiological tests. II. A collection of serum 
samples from -uninfected adults was also included in the present 
analysis, since staphylococcal infections are common, and anti- 
bodies are present as a consequence of natural immunization from 
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previous encounters with Staphylococci from skin and soft tissue 
infections (furunculus, wound infection, periodontitits etc.). 

The sera were characterized for S. aureus antibodies by a series 
of ELISA assays. Several styaphylococcal antigens have been used 
to prove that the titer measured was not a result of the sum of 
cross-reactive antibodies . For that purpose not only, whole cell 
S. aureus (protein A deficient) extracts (grown under different 
conditions) or whole bacteria were used in the ELISA assays, but 
also individual cell wall components, such as lipoteichoic acid 
and peptidoglycan isolated from S. aureus. More importantly, a 
recombinant protein collection was established representing known 
staphylococcal cell surface proteins for the better characteriza- 
tion of the present human sera collections. 

•'"'I 

Recently it was reported that not only IgG, but also IgA serum 
antibodies can be recognized by the FcRIII receptors of PMNs and 
promote opsonization (Phillips-Quagliata et ai., 2000; Shibuya et 
al., 2000). The primary role of IgA antibodies is neutralization, 
mainly at the mucosal surface. The level of serum IgA reflects 
the quality/ quantity and specificity of the dimeric secretory 
IgA. For that reason the serum collection was not only analyzed 
for anti-staphylococcal IgG, but also for IgA levels. In the 
ELISA assays highly specific secondary reagents were used to de- 
tect antibodies from the high affinity types, such as IgG and 
IgA, and avoided IgM. Production of IgM antibodies occurs during 
the primary adaptive humoral response, and results in low affin- 
ity antibodies, while IgG and IgA antibodies had already under- 
gone affinity maturation, and are more valuable in fighting or 
preventing disease 

Experimental procedures 

Enzyme linked immune assay (ELISA) . ELISA plates were coated with 
2-10 ug/ml of the different antigens in coating buffer (sodium 
carbonate pH 9.2). Serial dilutions of sera (100-100.000) were 
made in TBS-BSA. Highly specific (cross-adsorbed) HRP (Horse Rad- 
ish Peroxidase) -labeled anti-human IgG or anti-human IgA secon- 
dary antibodies (Southern Biotech) were used according to the 
manufacturers' recommendations (~ 2.000x). Antigen-antibody com- 
plexes were quantified by measuring the conversion of the sub- 
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strate (ABTS) to colored product based on OD d05nm readings in an 

automated ELISA reader (Wallace Victor 1420) . The titers were 
compared at given dilution where the dilution response was linear 
(Table 1) . The ~ 100 sera were ranked based on the reactivity 
against multiple staphylococcal components, and the highest ones 
(above 90 percentile) were selected for further analysis in anti- 
gen identification. Importantly, the anti-staphylococcal antibod- 
ies from sera of clinically healthy individuals proved to be very 
stable, giving the same high ELISA titers against all the staphy- 
lococcal antigens measured after 3, 6 and 9 months (data not 
shown) . In contrast, anti-S. aureus antibodies in patients de- 
crease, then disappear after a couple of weeks following the in- 
fection (Coloque-Navarro et al, 1998) • However, antibodies from 
patients are very important, since these are direct proof of the 
in vivo expression of the bacterial antigens tested in or ELISAs 
or identified as immunogenic during the screens according to the 
present invention. 

This comprehensive approach followed during antibody characteri- 
zation is unique, and led to unambiguous identification of anti- 
staphylococcal hyperimmune sera. 

Purification of antibodies for genomic screening. Five sera from 
both the patient and the noninfected group were selected based on 
the overall anti-staphylococcal titers. Antibodies against E. 
coli proteins were removed by either incubating the heat inacti- 
vated sera with whole* cell E. coli (DH5a, ^.transfoiiaed with 
pHIEll, grown under the same condition as used for bacterial dis- 
play) or with E. coli lysate affinity chromatography for ribosome 
display. Highly enriched preparations of IgG from the pooled, de- 
pleted sera were generated by protein G affinity chromatography, 
according to the manufacturer's instructions (UltraLink Immobi- 
lized Protein G, Pierce) . IgA antibodies were purified also by 
affinity chromatography using biotin-labeled anti-human IgA 
(Southern Biotech) immobilized on Streptavidin-agarose (GIBCO 
BRL) . The efficiency of depletion and purification was checked by 
SDS-PAGE, Western blotting, ELISA, and protein concentration 
measurements. For proteomics, the depletion the IgG and IgA 
preparation was not necessary, since the secondary reagent en- 
sured the specificity. 
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Example 2: Generation of highly random, frame-selected, small- 
fragment, genomic DNA libraries of Staphylococcus aureus 

Experimental procedures 

Preparation of staphylococcal genomic DNA. This method was devel- 
oped as a modification of two previously published protocols (So- 
hail, 1998, Betley et al., 1984) and originally specifically 
adapted for the methicillin resistant Staphylococcus aureus 
strain COL to obtain genomic DNA in high quality and large scale. 
500 ml BHI (Brain Heart Infusion) medium supplemented with 
5 ug/ml Tetracycline was inoculated with bacteria from a frozen 
stab and grown with aeration and shaking for 18 h at 37°. The 
culture was then harvested in two aliquots of 250 ml each, cen- 
trifuged with 1600 x g for 15 min and the supernatant was re- 
moved. Bacterial pellets were carefully re-suspended in 26 ml of 
0.1 mM Tris-HCl, pH *7.6 and centrifuged again with 1600 x g for 
15 min. Pellets were re-suspended in 20 ml of 1 mM Tris-HCl, pH 
7.6, 0.1 mM EDTA and transferred into sterile 50 ml polypropylene 
* tubes. 1 ml of 10 mg/ml heat treated RNase A and 200 U of RNase 
Tl were added to each tube and the solution mixed carefully. 
250 ]il of Lysostaphin (10 mg/ml stock, freshly prepared in ddH 2 0) 

was then added to the tubes, mixed thoroughly and incubated at 
40 °C for 10 min in a shaking water bath under continuous agita- 
tion. After the addition of 1 ml 10 % SDS, 40 ul of Proteinase K 
(25 mg/ml stock) and 100 \xl of Pronase (10 mg/ml), tubes were 
again inverted several times and incubated at 40°C for 5 min in a 
shaking water bath. 3.75 ml of 5 M NaCl and 2.5 ml of cetyl tri- 
methyl- ammonium bromide solution (CTAB) (10% w/v, 4% w/v NaCl) 
were then added and tubes were further incubated at 65°C in a 
shaking water bath for 10 min. Samples were cooled to room tem- 
perature and extracted with Ph0H/CHCl 3 /IAA (25:24:1) and with 

CHC1 3 /IAA (24:1). Aqueous phases were carefully collected and 
transferred to new sterile 50-ml tubes. To each tube 1.5 ml of 
Strataclean™ Resin was added, mixed gently but thoroughly and in- 
cubated for one minute at room temperature. Samples were centri- 
fuged and the upper layers containing the DNA were collected into 
clean 50ml-tubes. DNA was precipitated at room temperature by 
adding 0.6 x volume of Isopropanol, spooled from- the solution) J 
with a sterile Pasteur pipette and transferred into tubes con- 
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taining 80% ice cold ethanol. DNA was recovered by centrifuging 
the precipitates with 10-12 000 x g, then dried on air and dis- 
solved in ddH 2 0. 

Preparation of small genomic DNA fragments. Genomic DNA fragments 
were mechanically sheared into fragments ranging in size between 
150 and 300 bp using a cup-horn sonicator (Bandelin Sonoplus UV 
2200 sonicator equipped with a BB5 cup horn, 10 sec. pulses at 
100 % power output) or into fragments of size between 50 and 
70 bp by mild DNase I treatment (Novagen) . It was observed that 
sonication yielded a much tighter fragment size distribution when 
breaking the DNA into fragments of the 150-300 bp size range. 
However, despite extensive exposure of the DNA to ultrasonic 
wave-induced hydromechanical shearing force, subsequent decrease 
in fragment size could not be efficiently and reproducibly 
achieved. Therefore, fragments of 50 to 70 bp in size were ob- 
tained by mild DNase I treatment using Novagen' s shotgun cleavage 
kit. A 1:20 dilution of DNase I provided with the kit was pre- 
pared and the digestion was performed in the' presence of MnCl 2 in 

a 60 ill volume at 20°C for 5 min to ensure double- stranded cleav- 
age by the enzyme. Reactions were stopped with 2 ul of 0 . 5 M EDTA 
and the fragmentation efficiency was evaluated on a 2% TAE-aga- 
rose gel. This treatment resulted in total fragmentation of ge- 
nomic DNA into near 50-70 bp fragments. Fragments were then 
blunt-ended twice using T4 DNA Polymerase in the presence of 
100 pM each of dNTPs to ensure efficient flushing of the ends. 
Fragments were used immediately in ligation reactions or frozen 
at -20°C for subsequent use. 

Description of the vectors. The vector pMAL4.1 was constructed on 
a pEHl backbone (Hashemzadeh-Bonehi et al., 1998) with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The bla gene is pre- 
ceded by the leader peptide sequence of ompA to ensure efficient 
secretion across the cytoplasmic membrane. A Sma I restriction 
site serves for library insertion. The Sma I site is flanked by 
an upstream Fsel site and a downstream NotI site which were used 
for recovery of the selected fragments. The three restriction 
sites are inserted after the.ompA leader sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
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ing in a stop codon 15 bp. after the NotI site, A +1 bp insertion 
restores the bla ORF so that b-lactamase protein is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL4.31 was constructed on a pASK-IBA backbone 
(Skerra, 1994) with the b-lactamase gene exchanged with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The sequence encoding 
mature b-lactamase is preceded by the leader peptide sequence of 
ompA to allow efficient secretion across the cytoplasmic mem- 
brane. Furthermore a sequence encoding the first 12 amino ac- 
ids (spacer sequence) of mature b-lactamase follows the ompA 
leader peptide sequence to avoid fusion of sequences immediately 
after the leader peptidase cleavage site, since e.g. clusters of 
positive charged amino acids in this region would decrease or 
abolish translocation across the cytoplasmic membrane (Kajava et 
al., 2000). A Smal restriction site serves for library insertion. 
The Smal site is flanked by an upstream Fsel site and a down- 
stream NotI site which were used for recovery of the selected 
fragment. The three restriction sites are inserted after the se- 
quence encoding the 12 amino acid spacer sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
ing in a stop codon 15 bp after the NotI site. A +1 bp insertion 
restores the bla ORF so that b-lactamase protein, is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL9.1 was constructed by cloning the lamB gene into 
the multiple cloning site of pEHl. Subsequently, a sequence was 
inserted in lamB after amino acid 154, containing the restriction 
sites Fsel, Smal and NotI. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments, 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
PMAL4.31 to plasmid pMAL9 . 1 will yield a continuous reading frame 
of lamB. and the respective insert. 

The vector pHIEll was constructed by cloning the fhuA gene into 
the multiple cloning site of pEHl. Thereafter, a sequence was in- 
serted in fhuA after amino acid 405, containing the restriction 
site Fsel, Xbal and NotI. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
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pMAL4.31 to plasmid pHIEll will yield a continuous reading frame 
of fhuA and the respective insert. 

Cloning and evaluation of the library for frame selection. Ge- 
nomic S. aureus DNA fragments were ligated into the Smal site of 
either the vector pMAL4.1 or pMAL4.31. Recombinant DNA was elec- 
troporated into DH10B electrocompetent E. coli cells (GIBCO BRL) 
and transf ormants plated on LB-agar supplemented with Kanamy- 
cin (50 ug/ml) and Ampicillin (50 iig/ml) . Plates were incubated 
over night at 37°C and colonies collected for large scale DNA ex- 
traction. A representative plate was stored and saved for col- 
lecting colonies for colony PCR analysis and large-scale 
sequencing. A simple colony PCR assay was used to initially de- 
termine the rough fragment size distribution as well as insertion 
efficiency. From sequencing data the precise fragment size was 
evaluated, junction intactness at the insertion site as well as 
the frame selection accuracy (3n+l rule) . 

Cloning and evaluation of the library for bacterial surface dis- 
play. Genomic DNA fragments were excised from the pMAL4.1 or 
pMAL4.31 vector, containing the S. aureus library with the re- 
striction enzymes Fsel and Notl. The entire population of frag- 
ments was then transferred into plasmids pMAL9.1 (LamB) or pHIEll 
(FhuA) which have been digested with Fsel and Notl. Using these 
two restriction enzymes, which recognise an 8 bp G.C rich se- 
quence, the reading frame that was selected in the pMAL4.1 or 
pMAL4.31 vector is maintained in each of the platform vectors. 
The plasmid library was then transformed into E. coli DH5a cells 
by electroporation. Cells were plated onto large LB-agar plates 
supplemented with 50 ug/ml Kanamycin and grown over night at 37°C 
at a density yielding clearly visible single colonies. Cells were 
then scraped off the surface of these plates, washed with fresh 
LB medium and stored in aliquots for library screening at -80°C. 

Results 

Libraries for frame selection. Two libraries (LSA50/6 and 
LSA250/1) were generated in the pMAL4.1 vector with sizes of ap- 
proximately 50 and 250 bp, respectively. For both libraries a to- 
tal number of clones after frame selection of l-2x 10 6 was 
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received using approximately 1 \ig of pMAL4.1 plasmid DNA and 50 
ng of fragmented genomic S. aureus DNA, To assess the randomness 
of the LSA50/6 library, 672 randomly chosen clones were se- * 
quenced. The bioinformatic analysis showed that of these clones 
none was present more than once. Furthermore, it was shown that 
90% of the clones fell in the size range of 19 to 70 bp with an 
average size of 25 bp (Figure 2) . All 672 sequences followed the 
3n+l rule, showing that all clones were properly frame selected. 

Bacterial surface display libraries. The display of peptides on 
the surface of E. coli required the transfer of the inserts from 
the LSA50/6 library from the frame selection vector pMAL4.1 to 
the display plasmids pMAL9.1 (LamB) or pHIEll (FhuA) . Genomic DNA 
fragments were excised by Fsel and NotI restriction and ligation 
of 5ng inserts with O.ljig plasmid DNA resulted in 2-5x 10 6 
clones. The clones were scraped off the LB plates and frozen 
without further amplification. 

Example 3: Identification of highly immunogenic peptide sequences 
from S. aureus using bacterial surface displayed genomic librar- 
ies and human serum 

o 

Experimental procedures 

MACS screening. Approximately 2.5x 10 8 cells from a given library 
.were grown in 5 ml LB-medium supplemented with 50 ug/ml Kanamycin 
for 2 h at 37°C. Expression was induced by the addition of 1 mM 
IPTG for 30 min. Cells were washed twice with fresh LB medium and 
approximately 2x 10 7 cells re-suspended in 100 p-1 LB medium and 
transferred to an Eppendorf tube. 

10 ug of biotinylated, human serum was added to the cells and the 
suspension incubated over night at 4°C with gentle shaking. 900 
]il of LB medium was added, the suspension mixed and subsequently 
centrifuged for 10 min at 6000 rpm at 4°C. Cells were washed once 
with 1 ml LB and then re-suspended in 10.0 ul LB medium. 10 ]il of 
MACS microbeads coupled to streptavidin (Miltenyi Biotech, Ger- 
many) were added and the incubation continued for 20 min at 4°C. 
Thereafter 900 ul of LB medium was added and the MACS microbead 
cell suspension was loaded onto the equilibrated MS column (Mil- 
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tenyi Biotech, Germany) which was fixed to the magnet. (The MS 
columns were equilibrated by washing once with 1 ml 70% EtOH and 
twice with 2 ml LB medium.) 

The column was then washed three times with 3 ml LB medium. The 
elution was performed by removing the magnet and washing with 2 
ml LB medium. After washing the column with 3 ml LB medium, the 2 
ml eluate was loaded a second time on the same column and the 
washing and elution process repeated. The loading, washing and 
elution process was performed a third time, resulting in a final 
eluate of 2 ml. 

A second round of screening was performed as follows. The cells 
from the final eluate were collected by centrifugation and re- 
suspended in 1 ml LB medium supplemented with 50 ug/ml Kanamycin. 
The culture was incubated at 37 °C for 90 min and then induced 
with 1 mM IPTG for 30 min. Cells were subsequently collected, 
washed once with 1 ml LB medium and suspended in 10 yl LB medium. 
Since the volume was reduced, 1 ug of human, biotinylated serum 
was added and the suspension incubated over night at 4°C with 
gentle shaking. All further steps were exactly the same as in the 
first selection round. Cells selected after two rounds of selec- 
tion were plated onto LB-agar plates supplemented with 50 ug/ml 
Kanamycin and grown over night at 37°C. 

Evaluation of selected clones by sequencing and Western blot 
analysis. Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 lag/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or in a collaboration with TIGR (U.S.A.) . 

For Western blot analysis approximately 10 to 20 \ig of total cel- 
lular protein was separated by 10% SDS-PAGE and blotted onto Hy- 
bondC membrane (Amersham Pharmacia Biotech, England) . The LamB or 
FhuA fusion proteins were detected using human serum as the pri- 
mary antibody at a dilution of 1:5000 and anti human IgG antibod- 
ies coupled to HRP at a dilution of 1:5000 as secondary 
antibodies. Detection was performed using the ECL detection kit 
(Amersham Pharmacia Biotech, England) . Alternatively, rabbit anti 
FhuA or mouse anti LamB antibodies were used as primary antibod- 
ies in combination with the respective secondary antibodies cou- 
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pled to HRP for the detection of the fusion proteins. 



Results 

Screening of bacterial surface display libraries by magnetic ac- 
tivated cell sorting (MACS) using biotinylated human serum. The 
libraries LSA50/6 in pMAL9.1 and LSA250/1 in pHIEll were screened 
with a pool of biotinylated, human patient sera (see Example 1) 
Preparation of antibodies from human serum) . The selection proce- 
dure . was performed as described under Experimental procedures . As 
a control, pooled human sera from infants that have most likely 
not been infected with S. aureus was used. Under the described 
conditions between 10 and 50 fold more cells with the patient 
compared to the infant serum were routinely selected (Figure 3) . 
To evaluate the performance of the screen, approximately 100 se- 
lected clones were picked randomly and subjected to Western blot 
analysis with the same pooled patient serum. This analysis re- 
vealed that 30 to 50% of the selected clones showed reactivity 
with antibodies present in patient serum whereas the control 
strain expressing LamB or FhuA without a S. aureus specific in- 
sert did not react with the same serum. Colony PCR analysis 
showed that all selected clones contained an insert in the ex- 
pected size range. 

Subsequent sequencing of a larger number of randomly • picked 
clones (500 to 800 per screen) led to the identification of the 
gene and the corresponding peptide or protein sequence that was 
specifically recognized by the human patient serum used for 
screening. The frequency with which a specific clone is selected 
reflects at least in part the abundance and/or affinity of the 
specific antibodies in the serum used for selection and recogniz- 
ing the epitope presented by this clone. In that regard it is 
striking that some clones (ORF2264, ORF1951, ORF0222, lipase and 
IsaA) were picked up to 90 times, indicating their highly immuno- 
genic property. All clones that are presented in Table 2 have 
been verified by. Western blot analysis using whole cellular ex- 
tracts from single clones to show the indicated reactivity with 
the pool of human serum used in the screen. 

It is further worth noticing that most of the genes identified by 
the bacterial surface display screen encode proteins that are ei- 
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ther attached to the surface of S. aureus and/or are secreted. 
This is in accordance with the expected role of surface attached 
or secreted proteins in virulence of S. aureus. 

Assessment of reactivity of highly immunogenic peptide sequences 
with different human sera. 10 to 30 different human patient sera 
were subsequently used to evaluate the presence of antibodies 
against the selected immunogenic peptide sequences that have been 
discovered in the screen according to the present invention. To 
eliminate possible cross-reactivity with proteins expressed by E. 
coli, all sera were' pre-adsorbed with a total cellular lysate of 
E. coli DHa cells expressing FhuA protein. 

This analysis is summarized in Table 2 and $s an example shown in 
Figure 4 and is indicative of the validity of the present screen. 
It further shows that already short selected epitopes can give 
rise to the production of antibodies in a large number of pa- 
tients (ORF1618, ORF1632, IsaA, Empbp, Protein A) . Those peptide 
sequences that are not recognized by a larger set of patient sera 
may still be part of an highly immunogenic protein, but the re- 
combinant protein itself may be tested for that purpose for each 
single case. 

Example 4: Identification of highly immunogenic peptide, se- 
quences from genomic fragments, from S. aureus using ribosome 
display and human serum 

Experimental procedures 

Ribosome display screening: 2.4 ng of the genomic library from S. 
aureus LSA250/1 in pMAL4.1 (described above) was PCR amplified 
with oligos ICC277 and ICC202 in order to be used for ribosome 
display. Oligos ICC277 

(CGAATAATACGACTCACTATAGGGAGACGACAACGGTTTCCCACTAGTAATAATTTTGTTTAAC 
TTTAAGAAGGAGATATATCC ATGCAGaCCTTGGCCGGCCTCCC ) and ICC2 0 2 

(GGCCCACCCGTGAAGGTGAGCCGGCGTAAGATGCTTTTCTGTGACTGG) hybridize 5 ' 
and 3' of the Fse I -Not I insertion site of plasmid pMAL4.1, re- 
spectively. ICC277 introduces a T7 phage RNA polymerase promoter, 
a palindromic sequence resulting in a stem-loop structure on the 
RNA level, a ribosome binding site (RBS) and the translation 
start of gene 10 of the T7 phage including the ATG start codon. 
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Oligo ICC202 hybridizes at nucleotide position 668 of the £-lac- 
tamase open reading frame and also introduces a stem-loop .struc- 
ture at the 3' end of the resulting RNA. PCR was performed with 
the High fidelity PCR kit (Roche Diagnostic) for 25 cycles at 
50°C hybridization temperature and otherwise standard conditions. 

The resulting PCR library was used in 5 consecutive rounds of se- 
lection and amplification by ribosome display similar as de- 
scribed previously (Hanes et al., 1997) but with modifications as 
described below. 

One round of ribosome display contained the following steps: In 
vitro transcription of 2 pg PCR product with the RiboMax kit 
(Promega) resulted in ca. 50 yig A. In vitro translation was per- 
formed for 9 minutes at 37°C in 22 pi volume with 4.4 |il Premix Z 
(250 mM TRIS-acetate pH 7.5, 1.75 mM of each amino acid, 10 mM 
ATP, 2.5 mM GTP, 5 mM cAMP, 150 mM acetylphosphate, 2.5 mg/ml E. 
coli tRNA, 0.1 mg/ml folinic acid, 7.5 % PEG 8000, 200 mM potas- 
sium glutamate, 13.8 mM Mg(Ac)2, 8 pi S3 0 extract (x mg/ml) and 
about 2 pg in vitro transcribed RNA from the pool. S30 extract 
was prepared as described (Chen et al, 1983) . Next, the sample 
was transferred to an ice-cold tube containing 35.2 pi 10 % milk- 
WBT (TRIS-acetate pH 7.5, 150 mM NaCl, 50 mM Mg(Ac)2, 0.1 % 
Tween-20, 10 % milk powder) and 52.8 pi WBTH (as before plus 2.5 
mg/ml heparin) Subsequently, immuno precipitation was performed 
by addition of 10 pg purified IgGs, incubation for 90 minutes on 
ice, followed by' addition of 30 pi MAGmol Protein G beads (Mil- 
tenyi Biotec, 90 minutes on ice) . The sample was applied to a 
pre-equilibrated p column (Miltenyi Biotec) and washed 5 times 
with ice-cold WBT buffer. Next 20 pi EB20 elution buffer (50 mM 
TRIS-acetate, 150 mM NaCl, 20 mM EDTA, 50 pg/ml S. cerevisiae 
RNA) was applied to the column, incubated for 5 minutes at 4°C. 
Elution was completed by adding 2 x 50 pi EB20*. The mRNA from the 
elution sample was purified with the High pure RNA isolation kit 
(Roche Diagnostics) . Subsequent reverse transcription was per- 
formed with Superscript II reverse transcriptase kit (Roche Diag- 
nostics) according to the instruction of the manufacturer with 60 • 
pmol oligo ICC202 for 1 hour at 50°C in 50 pi volume. 5 pi of 
this mix was used for the following PCR reaction with primers 
ICC202 and ICC277 as described above. 
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Three rounds of ribosome display were performed and the resulting 
selected PCR pool subsequently cloned into plasmid pHIEll (de- 
scribed above) by cleavage with restriction endonucleases NotI 
and Fsel. 

Evaluation of selected clones by sequencing and peptide-ELISA 
analysis: Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 jig /ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or at the Institute of Genomic Research (TIGR; 
Rockville, MD, U.S.A.). Peptides corresponding to the inserts 
were synthesized and coated in 10 mM NaHC0 3 pH 9.3 at a concen- 
tration of 10 ug/ml (50 \xl) onto 96-well microtiter plates 
(Nunc) . After blocking with 1% BSA in PBS at 37°C, 1:200 and 
1:1000 dilutions of the indicated sera were diluted in 1% BSA/PBS 
and applied to the wells. After washing with PBS/0.1 % Tween-20, 
biotin-labeled anti-human IgG secondary antibodies (SBA) were 
added and these were detected by subsequent adding horseradish- 
peroxidase-coupled streptavidin according to standard procedures . 

Results 

The 250-bp genomic library (LSA250/1) as described above was used 
for screening. Purified IgGs from uninfected adults but with high 
titer against S. aureus as described above were used for selec- 
tion of antigenic peptides. 

Three rounds of ribosome display selection and amplificaton were 
performed according to Experimental procedures; finished by clon- 
ing and sequencing the resulting PCR pool. 

Sequence analyses of a large number of randomly picked clones 
(700) led to the identification of the gene and the corresponding 
peptide or protein sequence that was specifically recognized by 
the high titer serum used for screening. The frequency with which 
a specific clone was selected reflects at least in part the abun- 
dance and/or affinity of the specific antibodies in the serum 
used for selection and recognizing the epitope presented by this 
clone. Remarkably, some clones (ORFs) were picked up to 50 times, 
indicating their highly immunogenic property. Table 2' shows the 
ORF name, the Seq.ID No. and the number of times it was identi- 
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fied by the inventive screen. 



PCT7EP02/00546 



For a number of immuno-selected ORFs peptides corresponding to 
the identified immunogenic region were synthesized and tested in 
peptide-ELISA for their reactivity towards the sera pool they 
were identified with and also a number of additional sera from 
patients who suffered from an infection by S. aureus. The two ex- 
amples in the graphs in figure 5 show the values of peptides from 
aureolysin and Pis. They are not only hyperimmune reactive 
against the high titer sera pool but also towards a number of in- 
dividual patient's sera. All synthesized peptides corresponding 
to selected immunogenic regions showed reactivity towards the 
high titer sera pool and Table 2 summarizes the number of times 
the peptides were reactive towards individual patients sera, 
similar as described above. r • -j 

In addition, it is striking that for those ORFs that were also 
identified by bacterial surface display described above), very 
often the actual immunogenic region within the ORF was identical 
or overlapping with the one identified by ribosome display. This 
comparison can be seen in Table 2. 

Mi 

Example 5: Identification of highly immunogenic antigens from S. 
aureus using Serological Proteome Analysis. 

Experimental procedures 

Surface protein preparations from S. aureus containing highly im- 
munogenic antigens . S . aureus strains COL ( Shaf er and landolo , 
1979) and agr- (Recsei et al., 1986) were stored as glycerol 
stocks at -80°C or on BHI (DIFCO) plates at 4°C. Single clones 
were used for inoculation of overnight cultures in either BHI 
("standard conditions") or RPMI 1640 (GibcoBRL) , last one de- 
pleted from iron ("stress conditions") by treating o/n with imi- 
nodiacetic acid (Sigma). Fresh medium was inoculated 1:100 the 
next day and bacteria were grown to O.D- 600 between 0.3 and 0.7. 
Bacteria were harvested by centrifugation and washed with ice- 
cold PBS. Surface proteins were prepared by lysostaphin treatment 
under isotonic conditions (Lim et al. 1998). Briefly, ~3x 10 9 bac- 
teria (according to O.D. = 1 are about 5x1 0 7 bacteria) were re- 

600 ' 
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suspended in 1 ml digestion buffer containing 35% raffinose (Aid- 
rich Chemical Company) , protease inhibitors (Roche) and 5 units 
lysostaphin (Sigma) . After incubation at 37°C for 30 min, proto- 
plasts were carefully sedimented by low-speed centrifugation. 
This treatment releases surface proteins covalently linked to the 
pentaglycine bridge of the peptidoglycan cell wall to the super- 
natant (in Crossley, 1997) . Cell surface proteins were either 
precipitated with methanol /chlorophorm (Wessel, 1984) or concen- 
trated in centrifugal filter-tubes (Millipore) . Protein samples 
were frozen and stored at -80°C or dissolved in .sample buffer and 
used for isoelectric focusing (IEF) immediately (Pasquali et al. 
1997). 



Serological proteome analysis of surface protein preparations 
from S. aureus. Samples were obtained from a) S. aureus /agr grown 
•under "stress conditions", b) S. aureus/COL grown under "standard 
conditions" and c) S. aureus/COL "stress conditions". Loading 
onto 17 cm-strips containing immobilized pH gradients (pH 4-7 , 
BioRad) was done using the "in-gel-reswelling procedure" 
(Pasquali et al., 1997). The gels for blotting were loaded with 
100-800 ug protein, the preparative gels with 400-1,000 ]ig 
protein. Isoelectric focusing and SDS-PAGE (9-16% gradient gels) 
were performed as described (Pasquali et al., 1997). For Western 
blotting, proteins were transferred onto PVDF-membranes (BioRad) 
by semi-dry blotting. Transfer-efficiency was checked by amido- 
black staining. After blocking (PBS/0.1% Tween 20/10% dry milk,' 
4°C for 16 h) , blots were incubated for two hours with serum 
(1:2,500-1:100,000 in ' blocking solution, see Table 3) . After 
washing, specific binding of serum igG was visualized with a 
goat-anti-human-IgG / peroxidase conjugate (1:25,000, Southern 
Biotech) as secondary antibody and development with a 
chemi luminescence substrate (ECL™, Amersham) . A representative 
result is shown in Figure 6. Membranes were stripped by treatment 
with 2% S-ME/Laemmli buffer for 30 min at 50-65°C, immediately 
re-probed with a different serum, and developed as described 
above. This procedure ' was repeated up to five times. Signals 
showing up with patient and/or healthy donor control sera but not 
with the infant pool, were matched to the Coomassie • (BioRad) 
stained preparative gels (example shown in Figure 7) . The results 
of these serological proteome analyses of surface protein prepa- 
rations from S. aureus are summarized in Table 3. 
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Sequencing of protein spots by peptide-f ingerprint MALDI - TOF -MS 
and tandem MS /MS . Gel pieces were washed alternately three times 
with 10 ill digestion buffer (lOmM NH 4 HC0 3 /CAN, 1:1). Afterwards 
the gel pieces were shrunken with 10 ]il ACN and reswollen with 2 
111 protease solution (0.05 ug/ul trypsin, Promega, Madison, USA). 
Digestion was performed for 10-12 h at 37°C. For MALDI -TOF-MS 
peptides were extracted from the gel pieces with 10 ul digestion 
buffer. The supernatant was concentrated with ZipTip™ (Millipore, 
Bedford, USA) , the peptides were eluted onto the MALDI target 
with 0.5 ul extraction buffer (0.1% TFA/CAN, 1:1) and 0.5 ul 
matrix solution (HCCA in ACN/0.1% TFA, 1:1) was added. MALDI -TOF- 
MS was done using a REFLEX III (Bruker Daltonik, Bremen, Germany) 
equipped with a SCOUT384 ion source. The acceleration voltage was 
set to 25 kv, and the reflection voltage to 28.7 kV. The mass 
range was set from 700 Da to 4000 Da. Data acquisition was done 
on a SUN Ultra using XACQ software, version 4.0. Post-analysis 
data processing was done using XMASS software, version 4.02 
(Bruker Daltonik, Bremen, Germany) . The results are summarized in 
tables 3 and 4. 

Example 6: Characterisation of highly immunogenic proteins from 
S . aureus 

The antigens identified by the different screening methods with 
the IgG and igA preparations form pre-s elected sera are. further 
characterized, by the following ways: 

1. The proteins are purified, most preferably as recombinant 
proteins expressed in E. coli or in a Gram+ expression system or 
in an in vitro translation system, and evaluated for antigenicity 
by a series of human sera. The proteins are modified based on 
bioinf ormatic analysis: N-terminal sequences representing the 
signal peptide are removed, C-terminal regions downstream of the 
cell wall anchor are also removed, and extra amino acids as tags 
are introduced for the ease of purification (such, as Strep-tagll, 
His-tag, etc.) A large number of sera is then used in ELISA as- 
says to assess the fraction of human sera containing specific an- 
tibodies against the given protein (see Fig. 9 as an example) . 
One of the selected antigens is a 895 aa long protein, what was 
called LPXTGV (see Tables 2 and 4), since it contains the Gram+ 
cell wall anchor sequence LPXTG . This signature has been shown to 
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serve as cleavage site for sortase, a trans -peptidase which cova- 
lently links LPXTG motif containing proteins to the peptidoglycan 
cell wall. LPXTGV is also equipped with a typical signal peptide 
(Fig. 8) . ELISA data using this protein as a Strep- tagged recom- 
binant protein demonstrate that this protein is highly immuno- 
genic (high titers relative to other recombinant proteins) in a 
high percentage of sera (Fig. 9) . Importantly, patients with 
acute S. aureus infection produce significantly more of these 
anti-LPXTGV antibodies, than healthy normals, suggesting that the 
protein is expressed during in vivo infection. The overall ELISA 
titers of the individual antigenic proteins' are compared, and the 
ones inducing the highest antibody levels (highly immunogenic) in 
most individuals (protein is expressed by most strains in vivo) 
are favored. Since the antigen specificity and quality (class, 
subtype, functional, nonfunctional) of the antibodies against S. 
aureus produced in individual patients can vary depending on the 
site of infection, accompanying chronic diseases (e.g. diabetes) 
and chronic conditions (e.g. intravascular device), and the indi- 
viduals' immune response, special attention was paid to the dif- 
ferences detected among the different patient groups, since 
medical records belonging to each sera were available. In addi- 
tion, each patient serum is accompanied by the pathogenic strain 
isolated from the patient at the time of serum sampling. 

2. Specific antibodies are purified for functional characteri- 
zation. The purity and the integrity of the recombinant proteins 
are checked (e.g. detecting the N-terminal Strep- tag in Western 
blot analysis in comparison to silver staining in SDS-PAGE) . The 
antigens are immobilized through the tags to create an affinity 
matrix, and used for the purification of specific antibodies from 
highly reactive sera. Using as an example strep-tagged LPXTGV as 
the capture antigen, 20 y.g of antibody from 125 mg of IgG were 
purified. Based on the ELISA data a pure preparation was re- 
ceived, not having e.g. anti-LTA and anti-peptidoglycan (both 
dominant with unfractionated IgG) activity. The antibodies are 
then used to test cell surface localization by FACS and fluores- 
cent microscopy (Fig. 10) . 

3 1 Gene occurrence in clinical isolates 

An ideal vaccine antigen would be an antigen that is present in 
all,, or the vast majority of, strains of the target organism to 

G ' 
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which the vaccine is directed. In order to establish whether the 
genes encoding the identified Staphylococcus aureus antigens oc- 
cur ubiquitously in S. aureus strains, PCR was performed on a se- 
ries of independent S. aureus isolates with primers specific for 
the gene of interest. S. aureus isolates were obtained from pa- 
tients with various S. aureus infections. In addition several na- 
sal isolates from healthy carriers and several lab strains were 
also collected and analyzed. The strains were typed according to 
restriction fragment length polymorphism (RFLP) of the spa and 
coa genes (Goh et al. 1992, Frenay et al., 1994, yanden Bergh et 
al. 1999). From these results 30 different strains were identi- 
fied - 24 patient isolates, 3 nasal isolates and 3 lab strains. 
To establish the gene distribution of selected antigens, the ge- 
nomic DNA of these 30 strains was subjected to PCR with gene spe- 
cific primers that flank the selected epitope (ORF1361: Seq.ID 
No. 187 and 188; ORF2268: Seq.ID No. 193 and 194; ORF1951: Seq.ID 
No. 195 and 196; ORF1632: Seq.ID No. 181 and 182; ORF0766: Seq.ID 
No. 183 and 184; ORF0576: Seq.ID No. .185 and 186; ORF0222: Seq.ID 
No. 189 and 190; ORF0360: Seq.ID No. 191 and 192). The PCR prod- 
ucts were analyzed by gel electrophoresis to identify a product 
of the correct predicted size. ORFs 1361, 2268, 1951, 1632, 0766 
and 0222 are present in 100% of strains tested and ORF0576 in 
97%. However ORF0360 occurred in only 71% of the strains. Thus 
ORFs 1361, 2268, 1951, 1632, 0766, 0576 and 0222 each have the 
required ubiquitous presence among S. aureus isolates. 

These antigens (or antigenic fragments thereof, especially the 
fragments identified) are especially preferred for use in a vac- 
cination project against S. aureus. 

.4. Identification of highly promiscuous HLA-class II helper 
epitopes within the ORFs of selected antigens 

The ORFs corresponding to the antigens identified on the basis of 
recognition by antibodies in human sera, most likely also contain 
linear T-cell epitopes. Especially the surprising finding in the 
course of the invention that even healthy uninfected, non-colo- 
nized individuals show extremely high antibody titers (> 100,000 
for some antigens, see Example 5) which are stable for >1 year 
(see Example 1), suggests the existence of T-cell dependent mem- 
ory most probably mediated by CD4+ helper-T-cells . The molecular 
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definition of the corresponding HLA class II helper-epitopes is 
usefull for the design of synthetic anti-staphylococcal vaccines, 
which can induce immunological memory. In this scenario the 
helper-epitopes derived from the staphylococcal antigens provide 
"cognate help" to the B-cell response against these antigens or 
fragments thereof. Moreover it is possible to use these helper- 
epitopes to. induce memory to T-independent antigens like for in- 
stance carbohydrates (conjugate vaccines) . On the other hand, in- 
tracellular occurring staphylococci can be -eliminated by CD8+ 
cytotoxic T-cells, which recognize HLA class I restricted epi- 
topes . _ 

T-cell epitopes can be predicted by various public domain algo- 
rithms: http://bimas.dcrt.nih.aov/molbio/hla' bind/ (Park- 
er et al. 1994) , 

http ://134.2.96. 22 1 /scripts /MHC Server . dll /home . htm (Rammensee at 
al. 1999), http ; / /myp^qe , i hoist , gom/uginet , hamme76 / (Sturniolo et 
al. 1999). The latter prediction algorithm offers the possibility 
to identify promiscuous helper-epitopes, i.e. peptides that bind 
to several HLA class II molecules. In order to identify highly, 
promiscuous helper-epitopes within staphylococcal antigens the 
ORFs corresponding to Seq ID 64 (IsaA) , Seq ID 114 (P0V2), Seq 
ID 89 (ORF0222), Seq ID 70 (LPXTGIV) , Seq ID 56 (LPXTGV) , Seq 
ID 142 (LPXTGVI), Seq ID 81 (ORF3200) , Seq ID 74 (ORF1951) , Seq . 
ID 94 (Empbp) , Seq ID 83 (autolysin) and Seq ID 58 (ORF2498) were 
analyzed using the TEPITOPE package http : / /mypaae , ihost , com/us i - 
net .hamme76/ (Sturniolo et al. 1999). The analysis was done for 
25 prevalent DR-alleles and peptides were selected if they were 
predicted to be a) strong binders (1% threshold) for at least 
10/25 alleles or b) intermediate (3% threshold) binders for at 
least 17/25 alleles. 

The following peptides containing one or several promiscuous 
helper-epitopes were selected (and are claimed) : 

Seq ID 56: pos . 6-40, 583-598, 620-646, 871-896 

Seq ID 58: no peptide fulfills selection criteria 

Seq ID 64: no peptide fulfills selection criteria 

Seq ID 70: pos. 24-53 -j 

Seq ID 74: pos - 240-260 ~\ ^ r ~\ 

Seq ID 81: pos. 1660-1682, 1746-1790 

Seq ID 83: pos. 1-29, 680-709, 878-902 



r 
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Seq ID 89: 
Seq ID 94: 



pos. 96-136 

pos. 1-29, 226-269, 275-326 



Seq ID 114: pos. 23-47, 107-156 
Seq ID 142: pos. 24-53 

The corresponding peptides or fragments thereof (for instance 
overlapping 15-mers) can be synthesized and tested for their 
ability to bind to various HLA molecules in vitro. Their immuno- 
genicity can be tested by assessing the peptide (antigen) -driven 
proliferation (BrdU or 3H-thymidine incorporation) or the secre- 
tion of cytokines (ELIspot, intracellular cytokine staining) of 
T-cells in vitro (Mayer et al. 1996, Schmittel et al. 2000, Ses- 
ter et al. 2000). In this regard it will be interesting to deter- 
mine quantitative and qualitative differences in the T-cell 
response to the staphylococcal antigens or the selected promiscu- 
ous peptides or fragments thereof in populations of patients with 
different staphylococcal infections, or colonization versus 
healthy individuals neither recently infected nor colonized. 
Moreover, a correlation between the antibody titers and the quan- 
tity and quality of the T-cell response observed in these popula- 
tions is expected. Alternatively, immunogenicity of the predicted 
peptides can be tested in HLA-transgenic mice (Sonderstrup et al. 
1999). 

Similar approaches can be taken for the identification of HLA 
class I restricted epitopes within staphylococcal antigens. 

Synthetic peptides representing one or more promiscuous T helper 
epitopes from S. aureus 

Partially overlapping peptides spanning the indicated regions of 
Seq ID 56 (LPXTGV) , Seq ID 70 (LPXTGIV) , Seq ID 74 (ORFlhoml) , 
Seq ID 81 (EM_BP), Seq ID 83 (Autolysin) , Seq ID 89 (ORFlhom2), 
Seq ID 94 (EMPBP) , Seq ID 114 (P0V2) and Seq ID 142 (LPXTGVI) 
were synthesized. Sequences of the individual peptides are given 
in Table 5. All peptides were synthesized using Fmoc chemistry, 
HPLC purified and analyzed by mass spectrometry. Lyophilized pep- 
tides were dissolved in DMSO and stored at -20°C at a concentra- 
tion of 5-10 mM. 

Binding of synthetic peptides representing promiscuous T helper 
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epitopes to HLA molecules in vitro 

Binding of peptides to HLA molecules on the surface of antigen- 
presenting cells is a prerequisite for activation of T cells . 
Binding was assessed in vitro by two independent biochemical as- 
says using recombinant soluble versions of HLA class II mole- 
cules. One assay measures the concentration dependent competitive 
replacement of a labeled reference peptide by the test peptides. 
The second assay is based on the formation of SDS-stable com- 
plexes upon binding of high- and intermediate affinity ligands. 
A summary of the results obtained by the two assays is given in 
Table 5. 

Soluble HLA molecules (DRA1*0101/DRB1*0101 and 

DRA1*0101/DRB1*0401) were expressed in SC-2 cells and purified as 
described in Aichinger et al., 1997. For the competition assay 
(Hammer et al. 1995) HLA molecules were applied between 50 and 
200 ng/well. For DRB1*01Q1 biotinilated indicator peptide HA 
(PKYVKQNTLKLAT, Valli et al. 1993) was used at 0.008 yM. For 
DRB1*0401 biotinilated indicator peptide UD4 ( YPKFVKQNTLKAA , 
Valli et al. 1993) was used between 0.03 and 0.06 pM. Test pep- 
tides were used in serial dilutions from 0.02 nM to 200 pM. Mole- 
cules, indicator and test peptides were incubated overnight at 
37°C, pH 7. HLA:peptide complexes obtained after incubation with 
serial dilutions of test and reference peptides (the known high- 
affinity binders HA and UD4 were used as positive control) were 
captured in ELISA plates coated with antibody L243, which is 
known to recognize a conformational epitope formed only by cor- 
rectly associated heterodimers . Incorporated biotin was measured 
by standard colorimetric detection using a streptavidin-alkaline 
phosphatase conjugate (Dako) with NBT/BCIP tablets (Sigma) as 
substrate and automated OD reading on a Victor reader (Wallac) . 

T cell response against promiscuous T helper epitopes assessed by 
IFNg ELIspot assay / J 

Upon antigenic stimulation T cells start to proliferate and to 
secrete cytokines such as interferon gamma (IFNg) . Human T cells 
specifically recognizing epitopes within S. aureus antigens were 
detected by IFNg-ELlspot (Schmittel et al. 2000). PBMCs from 
healthy individuals with a strong anti-S . aureus IgG response were 
isolated from 50-100 ml of venous blood by ficoll density gradi- 
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ent centrif ligation and used after freezing and thawing. Cells 
were seeded at 200,000/well in 96-well plates. Peptides were 
added as mixtures corresponding to individual antigens, in both 
cases at 10 p.g/ml each. Concanavalin A (Amersham) and PPD (tuber- 
culin purified protein derivate, Statens Serum Institute) served 
as assay positive controls, assay medium without any peptide as 
negative control. After overnight incubation in Multi Screen 96- 
well filtration plates (Millipore) coated with the anti-human 
IFNg monoclonal antibody B140 (Bender Med Systems) the ELlspot 
was developed using the biotinylated anti-human IFNg monoclonal 
antibody B308-BT2 (Bender Med Systems), Streptavidin-alkaline 
phosphatase (DAKO) and BCIP/NBT alkaline phosphatase substrate 
(SIGMA) . Spots were counted using an automatic plate reader 
(Bioreader 2000./ BIO-SYS) . Spots counted in wells with cells 
stimulated with assay medium only (negative control, generally 
below 10 spots / 100.000 cells) were regarded as background and 
subtracted from spot numbers counted in wells with peptides. 



Table 5: Promiscuous T helper epitopes contained in S.aureus antigens 



Amino acid sequences within S.aureus antigens containing 
highly promiscuous T helper epitopes 


binding 
u 


' IFNg 
ELI spot 

2) 


Seq ID 56 (LPXTGV) : pos. 6-40 

p6-2 8 >PKLRSFYSIRKSTLGVASVIVST/ / 

p24-4 0 > VIVSTLFLI SQHQAQA/ / 


+ 


44; 80; 8 
; 95; 112 


Seq ID 56 (LPXTGV) • pos. 620-646 
p620~646 >FPYIPDKAVYNAIVKVWANIGYEGQ/ / 


+ 




Seq ID 56 (LPXTGV): pos. 871-896 
P871-896 >QSWWGLYALLGMLALFI PKFRKESK / / 






Seq ID 70 (LPXTGIV) : pos. 24-53 

p24-53 >YSIRKFTVGTASILIGSLMYLGTQQEAEA/ / 


nd 


34;14;0 
;57;16 


Seq ID 74 (ORFlhoml) : pos. 240-260 
p240-260 >MNYGYGPGWTSRTISASQA// 


+ 


47;50;0 
;85;92 
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Seq ID 81 (EM_BP) J pos. 1660-1682 
pl660-1682 >NEIVLETIRDINNAHTLQQVEA// 


nd 


2;14;5; 
77; 26 


Seq ID 81 (EM_BP) : pos. 1746-1790 

P1746-1773 >LHMRHFSNNFGWIKNAIGWGISGLLA/ / 

pi 753-1779 >NNFGNVI KNAI GW GI SGLLASFWFFI / / 

r>1777-1789 >FFIAKPRRK:EDEE / 


nd 
nd 
nd 




Seq ID 83 (Autolysin) pos. 1-29 

pl-29 : >MAKKFNYKLPSWALTLVGSAVTAHQVQA/ / 


nd 


6;35;7; 
ou ; *ty 


Seq ID 83 (Autolysin) pos. 878-902 

nR7R-QnO . ■sVTpr OM\7'u3TA7r ,r T , TrTvTA\7TT ^HMMT "A OP / 
PO / o-jUZ . >JNKjljoJaVr'Wlsl JSJNy V J.LiiljJNX>J J-Ayij/ 


IiU. 




Seq ID 89 (ORFlhom2) : pos. 96-136 

p96-121 >GESI^IIASRYGVSVDQLMAANNLRG/ / 

pll7-136 >NNLRGYLIMPNQTLQI PNG / / 




0;35;0; 
29;104 


Seq ID 94 (EMPBP) : pos. 1-29 

P4-29 : >KLLVLTMSTLFATQIMNSNHAKASV// 


+ 




Seq ID 94 (EMPBP): pos. 226-269 
P226-251 >IKINHFCWPQINSFKVIPPYGHNS// 
p254-270 >MHVPSFQNNTTATHQN/ / 


+ 


26;28;1 
6;43;97 


Seq ID 94 (EMPBP): pos. 275-326 

p2 7 5-2 99 >YDYKYFYSYKVVKGVKKYFSFSQS / / 

p2 84-305 >YKWKGVKKYFSFSQSNGYKIG/ / 

p3 06-32 6 >PSUSTIKNV3^yQYAVPSYSPT/ / 


+ 




Seq ID 114 (POV2) : pos. 23-47 

p23-47 >AGGIFYNQTNQQLLVLCDGMGGHK/ / 




49;20;4 
;77;25 


Seq ID 114 (POV2): pos. 107-156 

pi 0 7 - 1 2 4 >ALVFEKS WI AWGDSRA/ 

pl26-146 >RAYVTNSRQIEQITSDHSFVN/ / . 

pi 4 2 -1 5 8 > SFVNHLVLTGQITPEE / / 


nd 
nd 




Seq ID 142 (LPXTGVI) : pos. 1-42 

p 6 - 3 0 > KEFKSFYS IRKS SLGVAS VAI STL / / 

pi 8 -4 2 > SSLGVASVAI STLLLLMSNGEAQA/ / 


++ 
nd 


0;41;20 

; OO / 


Seq ID 142 (LPXTGVI): pos. 209-244 

p209-233 - >IKLVSYDTVKDYAYIRFSVSNGTKA// 

p2 1 8-244 >KDYAYIRFSVSNGTKAVKIVSSTHFNN/ / 


+ 
+ 




Seq ID 142 (LPXTGVI): pos. 395-428 

p3 9 5 -4 1 8 > FMVEGQRVRTI STYAINNTRCTIF / / 

p4 16-42 8 >TIFRYVEGKSLYE/ / 
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Seq ID 142 (LPXTGVI) : pos. 623-647 
P623-647 >MTLPLMALLALSSIVAFVLPRKRKN // 













1 > binding to soluble DRA1*0101/DRB1*0401 molecules was determined using a com- 
petition assay (+, ++: binding, -: no competition up to 200 uM test peptide; 
nd: not done) 

results from 5 healthy individuals with strong anti-S. aureus IgG response. 
Data are represented as spots/200.000 cells (background values are subtracted 

5. Antigens may be injected into mice - and the antibodies 
against these proteins can be measured. 

6. Protective capacity of the antibodies induced by the anti- 
gens through vaccination can be assessed in animal models. 

Both 5. and 6. are methods well available to the skilled man in 
the art. 

Example 7: Applications 

o 

A) An effective vaccine offers great potential for patients fac- 
ing elective surgery in general, and those receiving endovascular 
devices, in particular. Patients suffering from chronic diseases 
with decreased immune responses or undergoing continuous ambula- 
tory peritoneal dialysis are likely to benefit from a vaccine 
with S. aureus by immunogenic serum-reactive antigens according 
to the present invention. Identification of the relevant antigens 
will help to generate effective passive immunization (humanized 
monoclonal antibody therapy) , which can replace human immuno- 
globulin administration with all its dangerous side-effects. 
Therefore an effective vaccine offers great potential for pa- 
tients facing elective surgery in general, and those receiving 
endovascular devices, in particular. 
S. aureus can cause many different diseases. 
1. Sepsis, bacteriaemia LJ 

2 . Haemodialysed patients - bacteriemia, sepsis 

3 . Peritoneal dialyses patients - peritonitis 

4. Patients with endovascular devices (heart surgery, etc) - en- 
docarditis, bacteriemia, sepsis 
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5, Orthopedic patients with prosthetic devices - septic arthri- 
tis 

6. Preventive vaccination of general population 

B) Passive and active vaccination , both with special attention to 
T-cells with the latter one: It is an aim to induce a strong T 
helper response during vaccination to achieve efficient humoral 
response and also immunological memory. Up till now, there is no 
direct evidence that T~cells play an important role in clearing 
S. aureus infections, however, it was not adequately addressed, 
so far. An effective humoral response against proteinaceous anti- 
gens must involve T help, and is essential for developing mem- 
ory. Naive CD4+ cells can differentiated into Thl or Th2 cells. 
Since, innate immunological responses (cytokines) will influence 
this decision, the involvement of T-cells might be different dur- 
ing an acute, serious infection relative to immunization of 
healthy individuals with subunit vaccines, not containing compo- 
nents which impair the immune response during the natural course 
of the infection. The consequences of inducing Thl or Th2 re- 
sponses are profound. Thl cells lead to cell-mediated immunity, 
whereas Th2 cells provide humoral immunity. 

C) Preventive and therapeutic vaccines 

Preventive: active vaccination/passive immunization of 

people in high risk groups, before 

infection 

Therapeutic: . passive vaccination of the already sick. 
Active vaccination to remove nasal carriage 

Specific example for an application 

Elimination of MRSA carriage and prevention of colonization of 
the medical staff 

Carriage rates of S. aureus in the nares of people outside of the 
hospitals varies from 10 to 40%. Hospital patients and personnel 
have higher carriage rates. The rates are especially high in pa- 
tients undergoing hemodialysis and in diabetics, drug addicts and 
patients with a variety of dermatologic conditions. Patients at 
highest risk for MRSA infection are those in large tertiary-care 
hospitals, particularly the elderly and immunocompromised, those 
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in intensive care units, burn patients, those with surgical 
wounds, and patients with intravenous catheters. 

The ELISA data strongly suggest that there is a pronounced IgA 
response to S. aureus, which is not obvious "or known from the 
literature. Since the predominant mucosal immune response is the 
production of IgA with neutralizing activity, it is clear that 
the staphylococcal epitopes and antigens identified with the 
highly pure IgA preparations lead to an efficient mucosal vac- 
cine. 

•Clear 'indication: Everybody's threat in the departments where 
they perform operation (esp. orthopedics, traumatology, gen. 
surgery) 

•Well-defined population for vaccination (doctors and nurses) • 
•Health care workers identified as intranasal carriers of an 
epidemic strain of S. aureus are currently treated with mupi- 
rocin and rifampicin until they eliminate the bacteria. Some- 
times it is not effective, and takes time. 

•Available animal model: There are mice models for intranasal 
carriage . 
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Table I • ELISA titers of sera from non-infected individuals 
against multiple staphylococcal proteins. 

Anti-staphylococcal antibody levels were measured individually by 
standard ELISA with total lysate prepared . from S. aureus grown in 
BHI medium (BHI) , lipoteichoic acid (LTA) , peptidoglycan (PG) , 13. 
recombinant proteins, representing cell surface and secreted pro- 
teins, such as clumping factor A and B (ClfA, ClfB) , Fibronectin- 
binding protein (FnBPA) , SD-repeat proteins (sdrC, sdrE) , MHC 
Class II analogous protein (map-w) , Elas tin-binding protein 

(EBP) , enolase (reported to be cell surface located and immuno- 
genic) , iron transport lipoproteins (LP309, LP342) , sortase 

(srtA) , coagulase (coa) , extracellular f ibrinogen-binding protein 

(fib) . Two short synthetic peptides representing 2 of the five 
immunodominant D repeat domains from FnBPA was also included 

(D1+D3) as antigens. The individual sera were ranked based on the 
IgG titer, and obtained a score from 1-9. Score 1 labels the 
highest titer serum and score 8 or 9 labels the sera which were 
8 th or 9 th among all the sera tested for the given antigen. It re- 
sulted in the analyses of the top 20 percentile of sera (8-9/40) . 
The five "best sera" meaning the most hyper reactive in terms of 
anti-staphylococcal antibodies were selected based on the number 
of scores 1-8. **** means that the antibody reactivity against 
the particular antigen was exceptionally high (>2x ELISA units 
relative to the 2 nd most reactive serum) . 

Table 2a: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) ); H, LSA250/1 library in fhuA with. patient 
sera 1 (IgA, 708). Ribosome display: D, LSA250/1 library with IC 
sera (1686). *, identified 18 times of 33 screened; . was therefore 
eliminated, from screen C. **, prediction of antigenic sequences 
longer than 5 amino acids was performed with the programme ANTI- 
GENIC (Kolaskar and Tongaonkar, 1990); #, identical sequence pre- 
sent twice in ORF; ##, clone not in database (not sequence by 
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TIGR) . 



s. 

aureus 
antigenic 
protein 


Old 
ORr 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


SaA0003 


ORF2963P 


repC 


5-20, 37-44, 52-59, 87-S4, 1 16-132 


C:3 


aa 112-189 


C:GSBYM94(II2- 
l89):26/30 


171, 172 


SaA0003 


ORF2967P 


repC 


7-19,46-57, 85-91, 110-117, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 

JZJ, JH / JO j 


C:18 


aa9-42 
aa 158-174 


C:GSBYI53(9- 
42): 1/1 • 


150, 158 


0093 


ORF1879 


SdrC 


23-51,75-80,90-99, 101-107, 151- 
157, 173-180, 186-205,215-226, 
239-263, 269-274, 284-304, 317- 
323, 329-336, 340-347, 360-366, 
372-379, 391-397, 399-406, 413- 
425, 430-436, 444-455, 499-505, 
520-529, 553-568, 586-592, 600- 
617, 631-639, 664-678, 695-701, 
891-903, 906-912,926-940 


A:1,D:5, 
C:1,F:6, 
G:2 


aa 98-182 
aa 684-764 
aa 836-870 


A:GSBXL70(98- 

182):9/30 

D:n.<L 

C:GSBYH73(815- 
870):3/16 


34, 86 


0095 


ORF1881 


SdrE 


25-45,72-77, 147-155, 198-211, 
217-223, 232-238, 246-261, 266- 
278, 281-294, 299-304, 332-340, 
353-360, 367-380, 384-396, 404- 
409, 418^29, 434-440, 448-460, 
465^76, 493-509, 517-523, 531- 
540, 543-555, 561-566, 576-582, 

COvl COl CM £ 1 *7 £11 CA1 £A1 

584— 5v I, o(J3~ol /, CO J— o4j, 647— 
652, 668-674, 677-683, 696-704, 
716-728, 744-752, 755-761, 789- 
796, 809-815, 826-840, 854-862, 
887-903,918-924, 11 10-11 16, 
1125-1131,1145-1159 


C:12, E:2 


aa 147-192 


C:GSBYH31(147- 
192):2/I4 
E:GSBZA27(144- 
162):23/41 


145, 153 


0123 


ORF1909 


unknown 


9-28,43-48, 56-75, 109-126, 128- 
141, 143-162, 164-195, 197-216, 
234-242, 244-251 


B:3,E:7, 
G:l 


aa 168-181 


B:GSBXF80(168- 
181):5/27 

E:GSBZC17(168- 
181):25/41 


35, 87 


0160 


ORF1941 


unknown 


4-10, 20-42, 50-86, 88-98, 102-171, 
176-182, 189-221,223-244,246- 
268,276-284, 296-329 


A:l 


aa 112-188 


A:GSBXO07(112- 
188):5/30 


36, 88 


0222 

0 


ORF1988 


homology with 
ORFL 


4-9, 13-24, 26-34, 37-43,45-51, 
59-73, 90-96, 99-1 13, 160-173, 
178-184, 218-228, 233-238, 255- 
262 


A:52, 

C:18*, 

H;19 


aa 45-105 
aa 103-166 
aa 66-153 


A:GSBXM63(65- 
95): 1/1 

A:GSBXM82(103- 

166):14729 

A.GSBXK44- 

bmd3(65- 

153):47/51 


37, 89 


0308 


ORF2077 


Complement, un- 
known 


13-27,42-63, 107-191, 198-215, 
218-225, 233-250 


A:6,B:2, 
C:47, 
E:35 , 


complement 
bp 474-367 


A:GSBXTC03(bp473 
-367):28/69 
B:GSBXD29(bp465 
-431):I0/27 - 


38, 90 
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& 


Old 


Putative function 


predicted immunogenic aa** 


No. of se- 


Location of 


Serum reactivity 


Seq ID no: 


aureus 


ORF 


(by homology) 




lected 


identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 


immuno- 


gion (positive/total) 


+Prot) 


protein 








ORF and 
screen 


genic region 






0317 


ORF2088 


preprotein translo- 
case seca subunit 


16-29, 64-77, 87-93, 95-101, 127- 
143, 150-161,204-221,225-230, 
236-249 263-269 281-309 311- 
325, 337-343, 411-418, 421-432, 
435-448, 461-467, 474-480, 483- 
489, 508-516, 542-550, 580-589, 
602-61 1, 630-636, 658-672, 688- 
705, 717-723, 738-746, 775-786, 
800-805,812-821,828-834 


A:l 


aa 1-19 


A:GSBXP37(1- 
19):6/29 


39,91 


0337 


ORF2110 


Hypothetical pro- 
tein 


26-53, 95-123, 164-176, 189-199 


D:12 


aa8-48 


D:n.d 


40,92 


0358 

/'.'./ 


ORF2132 


Clumping factor A 


8-35, 41-48, 59-66, 87-93, 139-144, 

KCIO IOC— OOO OK—OOO 

i do— 'lo J, iyo zuy, zij zxy, zjo^ 
244, 246-273, 276-283, 285-326, 
328-342, 349-355, 362-370, 372- 
384, 396-402, 405-415, 423-428, 
432-452, 458-465, 471-477, 484- 
494, 502-515, 540-547, 554-559, 
869-875, 893-898, 907-924 


C:1,D:2, 


aa 706-809 


D:n.A 


41,93 


0360 


ORF2135 


extracellular 


7-13, 15-23,26-33,68-81,84-90, 


A:46, 


aa 22-56 


A;GSBXK24(23- 


42,94 




Empbp 


matrix and plasma 


106-117, 129-137, 140-159, 165- 


B:21, 


aa 23-99 


55):1/1 








binding protein 


172, 177-230, 234-240, 258-278, 


C:11,E:2, 
r.ltt, Lr. /, 
H: 12 


aa 97-115 
aa z3J— ZjU 
aa 245-265 


B:GSBXB43(39- 

A:GSBXK02- 
bmdl(22-99):59/59 
B:GSBXD82- 
bdbl 9(97-1 15): 1/1 
F:SALAL03(233- 
250): 15/41 




0453 


ORF2227 


coma operon 
protein 2 


17-25, 27-55, 84-90, 95-101, 115- 
121 


C:3 


aa 55-101 


C:GSBYG07(55- 
101):1/1 


146, 154 


0569 


ORF1640 


V8 protease 


5-32, 66-72, 87-98, 104-112, 116- 
124, 128-137, 162-168, 174-183, 
248-254, 261-266, 289-303, 312- 
331 


A:1,F:1 


aa 174-249 


A:GSBXS51(174- 
249): 11/30 


32,84 



wo 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0576 


ORF1633 
Autolysin 


autolysin, adhe- 
sion 


4-19, 57-70, 79-88, 126-132, 144- 
159, 161-167, 180-198,200-212, 
233-240, 248-255, 276-286, 298- 
304, 309-323, 332-346, 357-366, 
374-391, 394-406, 450-456, 466- 
473, 479-487, 498-505, 507-519, 
521-530, 532-540, 555-565, 571- 
581, 600-611, 619-625, 634-642, 
650-656, 658-665, 676-682, 690- 
699, 724-733, 740-771, 774-784, 
791-797, 808-815, 821-828, 832- 
838, 876-881, 893-906, 922-929, 
938-943, 948-953, 969-976, 1002- 
1008, 1015-1035, 1056-1069, 1105- 
1116, 1124-1135, 1144-1151, 1173- 
1181, 1186-1191, 1206-1215, 1225- 
1230, 1235-1242 j 


A:21, 
B:46, 
C:55, E:5, 
F:85, 
H:19 


aa 6-66 
aa 65-124 
aa 579-592 
aa 590-604 


A:GSBXN93(6- 
66):5/16 

C:GSBYH05(45- 

144):7/8 

A:GSBXK66- 

bmdl8(65- 

124): 16/30 

B:GSBXB89(108- 

123):1/1 

B:GSBXB02(590- 
603):39/71 
F:SALAM15(579- 
592):25/41 


31,83 


0657 


ORF un- 
known 


LPXTGVI protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2,B:27, 
F:15 


aa 527-544 


B:GSBXE07- 
bdbl(527- 
542): 1 1/71 
F:SALAX70(526- 
544):11/41 


1,142 


0749 


ORF1462 


Carbamoyl-phos- 
phate synthase 


8-23, 31-38, 42-49, 61-77, 83-90, 
99-108, 110-119, 140-147, 149-155, 
159-171, 180-185, 189-209, 228- 
234, 245-262, 264-275, 280-302, 
304-330, 343-360, 391-409, 432- 
437, 454-463, 467-474, 478-485; 
515-528, 532-539, 553-567, 569- 
581, 586-592, 605-612, 627-635, 
639-656, 671-682, 700-714, 731- 
747, 754-770, 775-791, 797-834, 
838-848, 872-891, 927-933, 935- 
942, 948-968, 976-986, 1000-1007, 
1029-1037 


C:2 


aa 630-700 


C:GSBYK17(630- 
700):5/9 


144, 152 


944 


ORF1414 


Yfix 


6-33, 40-46, 51-59, 61-77, 84-104, 
112-118, 124-187, 194-248, 252- 
296, 308-325 , 327-361, 367-393, 
396-437, 452-479, 484-520, 535- 
545, 558-574, 582-614, 627-633, 
656-663, 671-678, 698-704;713- 
722, 725-742, 744-755, 770-784, 
786-800,816-822, 827-837 


D:4 


aa 483-5 11 


Dritd. 


30,82 


1050 


ORF1307 


unknown 


49-72, 76-83, 95-105, 135-146, 
148-164, 183-205 


A:1,H:45 


aa 57-128 


A:GSBXM26(57- 
128):7/30 


28, 80 



wo 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1209 


ORF3006 


hemN homolog 


12-36, 43-50, 58-65, 73-78, 80-87, 
108-139, 147-153, 159-172, 190- 
203, 21 1-216, 224-232, 234-246, 
256-261, 273-279, 286-293, 299- 
306, 340-346,354-366 


B:7, F:8 


aa 167-181 


B:GSBXB76(167- 
179):25/71 
F:SALBC54(169- 
183): 18/41 


54,106 


1344 


ORF0212 


NifS protein 
homolog 


8-16,22-35,49-58, 70-77, 101-121, 
123-132, 147-161, 163-192,203- 
209, 216-234, 238-249, 268-274, 
280-293, 298-318, 328-333, 339- 
345, 355-361,372-381 


A:ll 


aa 34-94 


A:GSBXK59- 
bmd21(34-94):6/29 


5, 141 


1356 


ORF0197 


Hypothetical pro- 
tease 


28-55, 82-100, 105-111, 125-131, 
137-143 


D:12 


aa 1-49 


D:n.<L 


4,57 | 


1361 


ORF0190 


LPXTGV protein 


5-39, 111-117, 125-132, 134-141, 
167-191, 196-202, 214-232, 236- 
241, 244-249, 292-297, 319-328, 

lift— 141 Ififi TC<— 1Q1 Ar\l— 
JJO— J^l, JOO— JBU, ^OJ J7l, *Wf 

416, 420-429, 435-441, 452-461, 
477-488,491-498, 518-532, 545- 
556, 569-576, 581-587, 595-602, 
604-609, 617-640, 643-651, 702- 
715,723-731,786-793,805-811, 
826-839,874-889 


A:l, B:23, 
E:3, F:31 


aa 37-49 
aa 63-77 
aa 274-334 


B:GSBXF81(37- 
49): 1/1 

B:GSBXD45- 
DuD4\0Z liy.lJJ /U 
A:GSBXL77(274- 
334):5/30 
F:SALAP81(62- 
77): 10/41 1 


3,56 


1371 


ORF0175 


YtpT, conserved 
hypothetical pro- 
tein 


37-42, 57-62, 121-135, 139-145, j 
183-190, 204-212, 220-227, 242- 
248, 278-288, 295-30, 304-309, 
335-341, 396-404, 412-433, 443- 
449, 497-503, 505-513, 539-545, 
552-558, 601-617, 629-649, 702- 
711, 736-745, 793-804, 814-829, 

O/ll Of D OCA OOC OOA oe\C AAC 

843-858, 864-885, 889-895, 905- 
913, 919-929, 937-943, 957-965, 
970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 
1126-1136, 1145-1157, 1163-1171, 
1 177-1 183, 1 189-1 196, 121 1-1218, 
1225-1235, 1242-1256, 1261-1269 


C:3,E:2, 
G:i 


aa 624-684 
aa 891-905 


C:GSBYG95(624- 
684):7/22 
E:GSBZB45(891- 
905):10/41 


143, 151 


1491 


ORF0053 


Cmp binding fee- 
tor 1 homolog 


12-29,34-40, 63-71, 101-110, 114- 
122, 130-138, 140-195, 197-209, 
215-229, 239-253,255-274 


A:7,C:2, 
E:7, F:4 


aa 39-94 


A:GSBXMI3(39- 
94): 10/29 
F:SALAY30(39- 
53):4/41 


2,55 


1616 


ORF1180 


leukocidin F ho- 
molog 


16-24, 32-39, 43-49, 64-71, 93-99, 
126-141, 144-156,210-218,226- 
233, 265-273, 276-284 


A:10 


aa 158-220 


A:GSBXK06(158- 
220):8/29 


27, 79 


1618 


ORF1178 


LukM homolog 


5-24, 88-94, 102-1 13, 132-143, 
163-173, 216-224, 254-269, 273- 
278, 305-313, 321-327, 334-341 


A: 13, B:3 
C:36, E:4, 
F:12, G:2, 
H:10 


aa 31-61 
aa 58-74 


A:GSBXK60(31- 

6l):20/29 

B:GSBXB48(58- 

74);49/71 

F:SALAY41(58- 

74):30/41 


26, 78 
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& 

aureus 
protein 


Old 
ORF 

numhpr 

IIUIIIISCI 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 

clftnpc npr 

HUH CO UCI 

ORF and 

screen 


Location of 
identified 

i m murtn — 

1 11 Kill Kl liU 

genie region 


Serum reactivity 
with relevant re- 

glun ^JJUalUVGrlUUllJ 


Seq ID no: 
(DNA 

4-Prnrt 


1632 


ORF1163 


SdrH homolog 


7-35, 54-59, 247-261, 263-272, 
302-320, 330-339, 368-374, 382- 
411 


B:6, E:ll, 
F:34 


aa 105-119 
aa 126-143 
aa 168-186 


B:GSBXG53(168- 
186):39/71 
F:SALAP07(105- 
119):I1/41 


25, 77 


1763 


ORF1024 


unknown 


5-32, 35-48, 55-76 


C:3 


complement 
bp 237-170 


C:GSBYI30(98aa):l 

/I 


24, 76 


1845 


ORF0942 


Hyaluronate lyase 


10-26, 31-44, 60-66, 99-104, 146- 
153, 163-169, 197-205,216-223, 
226-238, 241-258, 271-280, 295- 
315, 346-351, 371-385, 396-407, 
440-^46, 452-457, 460-466, 492- 
510, 537-543, 546-551, 565-582, 
590-595, 635-650, 672-678, 686- 
701, 705-712, 714-721, 725-731, 
762-768, 800-805 


D:5, F:2 


aa208-224 
aa 672-727 


D:n.d 


23,75 


1951 


ORF0831 


homology with 
ORF1 


5-22, 42-50, 74-81, 139-145, 167- 
178, 220-230, 246-253, 255-264 


A:223, 

B:56, 

C:167, 

E:43, 

F:100, 

G:13, 

H:102 


aa 137-237 
aa 250-267 


B;GSBXC07(180- 

190) : l/l 

A:GSBXK29(177- 
195):15/29 
B:GSBXD43(250- 
267): 10/71 
F:SALAM13(178- 

191) :20/41 


22,74 


1955 


ORF0826 


homology with 
ORF1 


4-9, 15-26, 65-76, 108-115, 119- 
128, 144-153 


A:1,B:3, 
E:1,F:8 


aa 38-52. 
aa 66-1 14 


A:GSBXR10(66- 
114):5/30 
F:SALAM67(37- 
52): 16/41 


21,73 


2031 


ORF0749 


unknown 


10-26, 31^3, 46-58, 61-66, 69-79, 
85-92, 100-115, 120-126, 128-135, 
149-155, 167-173, 178-187, 189- 
196, 202-222, 225-231, 233-240, 
245-25 1, 257-263, 271-292, 314- 
3ZZ, 325-334, 339-345 


B:2, F:2 


aa 59-74 


B:GSBXC01(59- 
71):ll/26 


20, 72 


2086 


ORF0691 
Sbi 


IgG binding 
protein 


6-20,53-63, 83-90, 135-146, 195- 
208, 244-259, 263-314, 319-327, 
337-349, 353-362, 365-374, 380- 
390, 397-405,407-415 


A:1,B:8, 
E:24, F:9, 
G:137 


aa 208-287 
aa 261-276 
aa 286-314 


A:GSBXS55(208- 

287)38/46 

B:GSBXB34<299- 

3 14):: 11/71 

F:SALAX32(261- 

276):2I/41 


19,71 
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& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2180 


ORF0594 


LPXTGIV protein 


1 1-20, 26-47, 69-75, 84-92, 102- 
109, 119-136, 139-147, 160-170, 
178-185, 190-196, 208-215, 225- 
233, 245-250, 265-272, 277-284, 
300-306, 346-357, 373-379, 384- 
390, 429-435, 47 1-481, '502-507, 
536-561, 663-688, 791-816, 905- 
910, 919-933, 977-985, 1001-1010, 
1052-1057, 1070-1077, 1082-1087, 
1094-1112 


A:3,C:3, 
E:6, F:2, 
H:6 

n 


aa 493-587 
aa 633-715 
aa 704-760' 
aa 760-832 
(aa 832- 
887/ 


A:GSBXS61(493- 
555):1/1 

A:GSBXL64(496- 
585): 1/1 

A:GSBXS92(760- 
84I):1/1 . 
A:bmd4(704- 
760): 16/30* 
(A:bmd4(830- 
885):16730)' 
F:SALBC43(519- 
533):4/41 


18,70 


2184 


ORF0590 


FnbpB 


5-12, 18-37, 104-124, 139-145, 
154-166, 175-181, 185-190, 193- 
199, 203-209, 235-244, 268-274, 
278-292, 299-307, 309-320, 356- 
364, 375-384, 390-404, 430-440, 
450-461, 488-495, 505-51 1, 527- 
535, 551-556, 567-573, 587-593, 
599-609, 624-631, 651-656, 665- 
671, 714-726, 754-766, 799-804, 
818-825, 827-833, 841-847, 855- 
861, 876-893, 895-903, 927-940 


A:2,C:4, 
G:9 


aa 701-777 
aa 783-822 


A:GSBXM62(702- 
777):28/28 
A:GSBXR22(7$3- . 
855): 1/1 


17,69 


2186 


ORF0588 


Fnbp 


8-29, 96-105, 114-121, 123-129, 
141-147,151-165,171-183,198- 
206, 222-232, 253-265, 267-277, 
294-300, 302-312, 332-338, 362- 
368, 377-383, 396-402, 410-416, 
451-459, 473-489, 497-503, 537- 
543,549-559,581-600,623-629, 
643-649, 655-666, 680-687, 694- 
700, 707-712, 721-727, 770-782, 
810-822, 874-881, 883-889, 897- 
903, 91 1-917, 925-931, 933-939, 
946-963, 965-973, 997-1010 


A:4,C:4, 
D:5,E:2 


aa 710-787 
aa 855-975 
aa 916-983 


C:GSBYN05(710- 

787):19/25 

D:ad. 

A:GSBXP01(916- 
983):17/30 


16, 68 


2224 


ORF0551 


unknown 


49-56, 62-68, 83-89, 92-98, 109- 
115, 124-131, 142-159, 161-167, 
169-175, 177-188, 196-224, 230- 
243, 246-252 


B:2 


aa 34-46 


B:GSBXD89(34- 
46): 1/1 


15, 67 
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£ 
aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2254 


ORF0519 


Conserved hypo- 
thetical protein 


14-22, 32-40, 52-58, 61-77, 81-93, 
111-117, 124-138,151-190,193- 
214, 224-244, 253-277, 287-295, ■ 
307-324, 326-332, 348-355, 357- 
362, 384-394, 397-434, 437-460, 
489-496, 503-510, 516-522, 528- 
539, 541-547, 552-558, 563-573, 
589-595, 602-624, 626-632, 651- 
667, 673-689, 694-706, 712-739, 
756-790 


D:3 


aa 403-462 


D.n.d. 


14, 66 


2264 


ORF0509 


ORF1; homology 
with putative se- 
creted antigen 
precursor from £ 
epidermidis 


5-31,47-55, 99-104, 133-139, 156- 
172,214-224,240-247 


A:131, 

B:51, 

C:13, 

E:43, 

F:78,G:2, 

H:17 


aa7-87 
aa 133-242 


A:GSBXP22(145- 

I96):l/1 

A:GSBXK05- 

bmdl6(178- 

218):6/29 

B:GSBXE24- 

bdb20(167-178):l/l 

F:SALAQ91(173- 

184):15/41 


13,65 


2268 


ORF0503 


IsaA, possibly ad- 
hesion/ aggrega- 
tion 


7-19, 26-45, 60-68, 94-100, 1 1 1- 
119, 126-137, 143-148, 169-181, 
217-228 

i 


A:7, B:65, 
C:3, E:2, 
F:53 


aa 67-1 16 
aa 98-184 
aa 182-225 


A:GSBXK88(67- 
116): 1/1 

A:GSBXN19(98- 

184)^2/29 

A:GSBXN32(182- 

225):34/7i 

B:GSBXB71(196- 

209) :16729 
F:SALAL22(196- 

210) :16/41 


12,64 


2344 


ORF0426 


Clumping factor B 


4-10, i7~45 j 120-127, 135-141, 
168-180, 187-208, 216-224, 244- 
254, 256-264, 290-312, 322-330, 
356-366, 374-384, 391-414, 421- 
428, 430-437, 442-449, 455-461, 
464-479, 483^*92, 501-512, 548- 
>3D, ooz— oOo, 8/1— o/o, ©yi — yu*» 


D:9, E:l, 
F:3, H: 4 


aa 706-762 
aa 810-852 


D:cud. 

\ 


11,63 


2351 


ORF0418 


aureolysin 


10-29, 46-56, 63-74, 83-105, 107- 
114, 138-145, 170-184, 186-193, 
216-221, 242-248, 277-289, 303- 
31 1, 346-360, 379-389, 422-428, 
446-453, 459-469, 479-489, 496- 
501 


A:1,C:6 


aa 83-156 


A:GSBX046(83- 
156): 14/29 


10,62 
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& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2359 


ORF0409 


ISSP, immuno- 
genic secreted 
protein precursor, 
putative 


4-29, 92-99, 1 19-130, 228-236, 
264-269, 271-280, 311-317, 321- 
331, 341-353, 357-363, 366-372, 
377-384, 390-396, 409-415, 440- 
448, 458-470, 504-520, 544-563, 
568-581, 584-592, 594-603, 610- 
616 


B:4, F:I1 


aa 168-184 
aa 206-220 
aa 297-309 


B:GSBXD01(168- 
184):1/1 

B:GSBXD62(205- 
220):1/1 

B:GSBXC17(297- 
309):6/27 
F:SALAL04(2O5- 
220):9/41 


9,61 


2378 


ORF0398 


SrpA 


18-23, 42-55, 69-77, 85-98, 129- 
136, 182-188, 214-220, 229-235, 
242-248, 251-258, 281-292, 309- 
316, 333-343, 348-354, 361-367, 
393-407, 441-447, 481-488, 493- 
505, 510-515, 517-527, 530-535, 
540-549, 564-583, 593-599, 608- 
621, 636-645, 656-670, 674-687, 
697-708, 726-734, 755-760, 765- 
772, 785-792, 798-815, 819-824, 
826-838,846-852,889-904,907- 
913, 932-939, 956-964, 982-1000, 
1008-1015, 1017-1024, 1028-1034, 
1059-1065, 1078-1084, 1122-1129, 
1134-1143, 1180-U86, 1188-1194, 
1205-1215, 1224-1230, 1276-1283, 
1333-1339, 1377-1382, 1415-1421, 
1448-1459, 1467-1472, 1537-1545, 
1556-1566, 1647-1654, 1666-1675, 
1683-1689, 1722-1737, 1740-1754, 
1756-1762, 1764-1773, 1775-1783, 
1800-1809, 1811-1819, 1839-1851, 
1859-1866, 1876-1882, 1930-1939, 
1947-1954, 1978-1985, 1999-2007, 
2015—2029,2080-2086, 2094-2100, 
2112-2118, 2196-2205, 2232-2243 


C:1,D:7, 
F:4, H:1I 


aa 198-258 
aa 646-727 
aa 846-857 
aa2104- 
2206 


C:GSBYI73(646- 
727): 2/9 

F:SALA033(846- 
857): 10/4 1 
D:iLd 


8,60 


2466 


ORF0302 


YycH protein 


16-38, 71-77, 87-94, 105-112, 124- 
144, 158-164, 169-177, 180-186, 
194-204, 221-228, 236-245, 250- 
267, 336-343, 363-378, 385-394, 
406-412, 423-440, 443-449 


D:14 


aa 401-494 


D:n.d. 


7,59 


2470 


ORF0299 


Conserved hypo- 
thetical protein 


4-9, 17-41, 50-56, 63-69, 82-87, 
108-115, 145-151,207-214,244- 
249, 284-290, 308-316, 323-338, 
348-358, 361-378, 410-419, 445- 
451, 512-522, 527-533, 540-546, 
553-558, 561-575, 601-608, 632- 
644, 656-667, 701-713, 727-733, 
766-780 


C:3 


aa 4 14-455 


C:GSBYH60(414- 
455):28/31 


169,170 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2498 


ORF0267 


Conserved hypo- 
thetical protein 


33-43, 45-51, 57-63, 65-72, 80-96, 
99-110, 123-129, 161-171, 173-179, 
185-191, 193-200, 208-224, 227- 
246, 252-258, 294-308, 321-329, 
344-352,691-707 


D.I2 


aa 358^11 
aa 588-606 


D:17/2I 


6, 58 


2548 


ORF2711 


IgG binding 
protein A 


4-16, 24-57, 65-73, 85-91, 95-102, 
125-132, 146-152, 156-163, 184- 
190, 204-210, 214-221, 242-252, 
262-268, 272-279, 300-31 1, 320- 
337, 433-440, 472-480, 505-523 


A:55, 
B:54, 
C:35, 
F:59, 
G:56, 

H.Jo 


aa 1-48 
aa 47-143 
aa 219-285 
aa 345-424 


A:GSBXK68(1- 
73):21/30 
A:GSBXK41(47- 
135): 1/1 

A:GSBXN38(219- 
Zo5j: 19/30 
A:GSBXL1 1(322- 
375): 10/30 
B:GSBXB22(406- 
418):37/71 
F:SALAM17(406- 
418):29/4i 


53, 105 


2577 


ORF2683 


Hypothetical pro- 
tein 


4-21, 49-56, 65-74, 95-1 12, 202- 
208,214-235 


C:6 


aa 99-171 


C:GSBYL56(99- 
171):J/I 


149, 157 


2642 


ORF2614 


unknown 


34-58, 63-69, 74-86, 92-101, 130- 
138, 142-150, 158-191, 199-207, 
210-221, 234-249, 252-271 


C:1,E:1 


aa5-48 


C:bhe3(5- 
48):25/30* 


52, 104 


2664 


ORF2593 


Conserved hypo- 
thetical protein 


7-37, 56-71, 74-150, 155-162, 183- 
203, 21 1-222, 224-234, 242-272 


D:35 


aa 77-128 




51, 103 


2670 


ORF2588 


Hexose transporter 


18-28, 36-49, 56-62, 67-84, 86-95, 
102-153, 180-195, 198-218,254- 
280, 284-296, 301-325, 327-348, 
353-390, 397-402, 407-414, 431- 
455 


D:16 


aa 328-394 


D:n.d 


50, 102 


2680 


ORF2577 


Coagulase 


4-18, 25-31, 35-40, 53-69, 89-102, 
147-154, 159-165, 185-202,215- 
223, 284-289, 315-322, 350-363, 
384-392, 447-453, 473-479, 517- 
523, 544-550, 572-577, 598-604, 
617-623 


C:26,G:4, 
H:8 


aa 438-516 
aa 505-570 
aa 569-619 


C:GSBYH16(438- 
516):3/5 

C:GSBYG24{505- 
570): 1/7 

C:GSBYL82(569- 
619):2/7 


148, 156 


2740 


ORF2515 


Hypothetical pro- 
tein 


5-44, 47-55, 62-68, 70-78, 93-100, 
128-151, 166-171, 176-308 


D:4 


aa 1-59 


D:n.d. 


49, 101 


2746 


ORF2507 


homology with 
ORF1 


5-12, 15-20, 43-49, 94-106, 1 10- 
116, 119-128, 153-163, 175-180, ' 
185-191, 198-209, 244-252, 254- 
264, 266-273, 280-288, 290-297 


A:1,H:13 


aa 63-126 


A:GSBXO40(66- 
123):8/29 


48, 100 


2797 


ORF2470 


unknown 


10-27, 37-56, 64-99, 106-1 19, 121- 
136, 139-145, 148-178, 190-216, 
225-249, 25 1-276, 292-297, 3 12- 
321,332-399,403-458 


B:3, E:2, 
F:13,H:3 


aa 183-200 
aa 349-363 


B:GSBXE85(183- 
200): 11/27 
F:SALAQ47(183- 
200):8/41 


47, 99 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2798 


ORF2469 


Lipase (geh) 


12-35,93-99, 166-179,217-227, 
239-248, 269-276, 288-294, 296- 
320, 322-327, 334-339, 344-356, 
362-37 1 , 375-384, 404-4 1 1 , 433- 
438. 443-448, 455-464, 480-486, 
497-503, 516-525, 535-541, 561- 
570, 579-585, 603-622, 633-641 


A:41, 
B:42,C:3, 
F:35,G:1, 
H:ll 


aa 48-136 
aa 128-172 
aa 201-258 


C:GSBYG01(48- 

136):2/6 

A:GSBXM3l- 

bmdl2(128- 

188): 11/30 

B:GSBXE16(165- 

177):10/30 

A:GSBXN20(201- 

258):8/30 

F:SALAW05(165- 

177):13/41 


46,98 


2815 


ORF2451 


Conserved hypo- 
thetical protein 


5-32, 34-49 


D:21 


aal-43 


D:n.d 


45,97 


2914 

- 


ORF2351 


metC 


39-44, 46-80, 92-98, 105-1 13, 118- 
123, 133-165, 176-208,226-238, 
240-255, 279-285, 298-330, 338- 
345, 350-357, 365-372, 397-402, 
409-415, 465^*73, 488-515, 517- 
535, 542-550, 554-590, 593-601, 
603-620,627-653,660-665,674- 
687, 698-718, 726-739 


A:1,C:14, 
F:2 


aa 386-402 


A:GSBXMI8(386- 
402):17/29 


44,96 


2960 


ORF2298 

f 1 
t J 


putative Exotoxin 


13-36,40-49, 111-118, 134-140, 
159-164, 173-183, 208-220, 232- 
241, 245-254, 262-271, 280-286, 
295-301, 303-310, 319-324, 332- 
339 


C:101, 
E:2,H:58 


aal-85 
aa 54-121 
aa 103-195 


C:GSBYG32(1- 

85)::677 

CGSBYG61- 

bhe2(54-l21):26/30 

C:GSBYN80(103- 

195):13/17 


43, 95 


2963 


ORF2295 


putative Exotoxin 


13-28, 40-46, 69-75, 86-92, 114- 
120, 126-137, 155-172, 182-193, 
199-206, 213-221, 232-238, 243- 
253, 270-276,284-290 


C:3,E:3, 
G:l 


aa 22-100 


C:GSBYJ58(22- 
100):9/15 

o 


147, 155 


3002 


ORF1704 


homology with 
ORF1 . 


4-21, 28-40, 45-52, 59-71, 92-107, 
123-137, 159-174, 190-202, 220- 
229, 232-241, 282-296; 302-308, 
312-331 


A:2,C:1, 
H:4 


aa21-118 


A:GSBXL06(21- 
118):50/52 


33,85 
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antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No, of se- 
lected 
clones pei 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


3200 


ORFI33I 


putative extracel- 
lular matrix bind- 
ing protein 


6-15, 22-32, 58-73, 82-88, 97-109, 
120-131, 134-140, 151-163, 179- 
185, 219-230, 242-255, 271-277, 
288-293, 305-319, 345-356, 368- 
381, 397-406, 408-420, 427-437, 
448-454, 473-482, 498-505, 529- 
535, 550-563, 573-580, 582-590, 
600-605, 618-627, 677-685, 718- 
725, 729-735, 744-759, 773-784, 
789-794, 820-837, 902-908, 916- 
921, 929-935,949-955, 1001-1008, 
1026-1032, 1074-1083, 1088-1094, 
1108-1117, 1137-1142, 1159-1177, 
1183-1194, 1214-1220, 1236-1252, 
1261-1269, 1289-1294, 1311-1329, 

IJJO— 1J41, 14UO— 1413, 

1437-1457, 1464-1503, 1519-1525, 
1531-1537, 1539-1557, 1560-1567, 
1611-1618, 1620-1629, 1697-1704, 
1712-1719, 1726-1736, 1781-1786, 
1797-1817, 1848-1854, 1879-1890, 
1919-1925, 1946-;1953, 1974-1979 


A:ll, 
B:il, 
C:36 


aa 5-134 


A:GSBXL07(5- 
134):6/28 


29,81 I 



Table 2b: Additional immunogenic proteins identified by bacterial 
surface and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471); H, LSA250/1 library in fhuA with patient 
sera 1 (IgA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1686) . **, prediction of antigenic sequences longer than 5 
amino acids was performed with the programme ANTIGENIC (Kolaskar 
and Tongaonkar, 1990) . ORF, open reading frame; CRF, reading 
frame on complementary, strand; ARF, alternative reading frame. 
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Sea. ID 
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(DNA 
+Prot) 


ARF028 
0 


Putative protein 


7-14 


F:6 


aa 25-43 


SALAM59(25-43): 1/1 


401,402 


CRF014 
5 


Putative protein 


18-28,31-37, 40-47,51-83, 86-126 


F:5 


aa 81-90 


SALA240(81-90): 2/12 


403, 404 


CRF025 
0 


Putative protein 


4-24, 26-46, 49-86 


G:8 


aa 60-76 


nil A TAl / *y y\ i 

SALAJ87(60-76): n.d. 


365, 378 


CRF030 
8 


Putative protein 


40-46 


A:6, B:2, 

C:47, 

E:35 


aa5-38 


A:GSBXK03(7-36):28/69 
B:GSBXD29(10-20):lO/27 


391,392 


CRF033 
7 


Unknown 


4-17 


D:3 


aa 1-20 


D:n.d\ 


469; 486 


CRF049 
7 


Putative protein 


4-28,31-53,58-64 


B:13, F:5 


aa 18-34 


GSBXF31(19-34): 1/7 


366,379 


CRF053 
8 


Unknown 


4-20 


D:7 


aal-11 


D:n.d. 


470; 487 


CRF075 
0 


Putative protein 


4-11,18-24,35-40 


0:44 


aa 25-39 


SALAG92(26-39): n.i 


367, 380 


CRFI14 
5 


Unknown 


4-57 


D:28 


aa 16-32 


D:n.d. 


464; 481 


CRF124 
7 


Putative protein 


4-25, 27-56 


F:6 


aa 36-46 


SALAR23(36-46): ad. 


368, 381 


CRF125 
6 


Putative protein 


19-25,38-47, 55-74, 77-87 


G:5 


aa 54-67 


SALAG65(54~67):n.d 


369,382 


CRF135 
6 


Unknown 


8-15; 18-24; 27-38 


D:5 


aa5-33 


D:n.d. 


471; 488 


CRF176 
3 


Putative protein 


4-9,23-41,43-58,71-85 


C:3 


aa 1-22 


C:GSBY130{1-22):I/1 


407, 408 


CRF178 
3 


Unknown 


8-161 


Ek5 


aa 76-127 


D:n.d. 


465; 482 


CRF184 
5 


Unknown 


4-28; 30-36 


D:272 


aal-17 


D:n.d 


472; 489 


CRF186 
1 


Unknown 


6-11; 13-34; 36-50 


D:8 


aa4-27 


D:n.d 


466; 483 


CRF192 
8 


Putative protein 


4-9, 17-30 


F:9 


aa 13-22 


SALAR41(13-22): n.d 


370, 383 


CRF200 
4 


Putative protein 


18-38 


F:13 


aa 16-32 


SALAM75(16-32): n.d 


371,384 


CRF215 
5 


Putative protein 


4-15, 30-58 


F:9 


aa 54-66 


SALAQ54(54-66):1/12 


372, 385 


CRF218 
0 


Putative protein 


4-61,65-72, 79-95, 97-106 


E:13 


aa 86-99 


GSBZE08(86-99): n.d 


373,386 


CRF220 
7 


Unknown 


4-13 


D:3 


aa 17-39 


D:n.d 


473; 490 


CRF230 
5 


Putative protein 


4-9, 22-33,44-60 


C:5 


aa 80-1 16 


GSBYL75(80-116):n.d . 


374, 387 


CRF234 


Putative protein 


4-23, 30-44,49-70 


F:8 


aa 46-55 


SALAW3 1(46-55): n.d. 


375,388 


CRF234 
9 


Putative protein 


4-32, 39-46, 62-69,77-83 


B:10, F:4 


aa 46-67 


GSBXC92(52-67):2/U 


376, 389 
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CRF235 
6 


Unknown 


4-18 


D:3 I 


aa3-I8 


D:iLd. 


475; 492 


CRF245 
2 


Unknown 


4-31 


D:9 


aa7-21 


D:n.d. 


476; 493 


CRF249 
8 


Putative protein 


4-29,31-41 


G:8 


aa2-15 j 


SALAF30(3-I5): n.d. 


377, 390 


CRF255 
3 


Unknown 


4-35; 37-42 


D:4 


aal-20 


D:n.d. 


474; 491 


CRF257 
8 


Unknown 


5-25; 30-39 


D: 11 


aa9-30 


D:n.d. 


467; 484 


CRF266 
4 


Unknown 


11-21 j 


D: 17 


aal-14 


D:n.d. 


477; 494 


CRF272 
9 


Putative protein 


10-41,50-57 


F:3 


aa 40-56 


SALAQ25(40-56): 1/1 


405,406 


CRF286 
3/1 


Unknown 


4-43 


D: 78 


aa 17-40 


D:n.d. 


aio. vine 
4/0 ; 495 


CRF286 

3/2 • 


Unknown 


4-46 


D: 78 


aa 44-49 . 


D:n.d 


479; 496 


CRFA00 
2 


Unknown 


17— 39;52— 59 




aa Jo jj 






CRFN1 


Unknown 


5-20; 37-44; 52-59; 87-94; 1 16-132 


D:4 


aa94-U6 


Dm.d 


468; 485 


ORF018 
3 


UDP-N-acetyl- 
O - mannosaniine 
transferase, puta- 
tive 


11-18,43-56, 58-97, 100-118, 120- 
148 152-171 195-203 207-214 
220-227, 233-244 


B:4, F:29 


aa 197-210 


SALAM14(198-209): n.d 


397, 398 


ORF025 
4 


Multidrug efflux 
transporter 


4-33, 35-56, 66-99, 109-124, 136- 
144, 151-180, 188-198,201-236, 
238-244, 250^260, 266-290, 294- 

1f\£. "Jill— .ITT 


D:3 


aa 155-175 


D: n.d. 


297,325 


ORF030 
7 


Conserved hypo- 
thetical protein 


4-23, 25-67, 76-107, 109-148 


D:3 


aa9-44 


D:n.d 


298, 326 


ORF045 
2 


Conserved hypo- 
thetical protein 


4-35, 41-47, 55-75, 77-89, 98-1 13, 
116-140, 144-179, 194-215,232- 
2j4, Zo\J— 2/ J, 280— Zoo, 290—302, 
315-323, 330-369, 372-385, 413-432 


D:5 


aa 105-122 


D: n.d. 


299, 327 


ORF045 

V 


Na+/H+Antiporter 


4-81 


D: 66 


aal-21 


D: n.d. 


300,328 


ORF055 
6 


Iron(III)dicitrate 
binding protein 


5-23, 50-74, 92-99, 107-122, 126- 
142, 152-159, 172-179, 188-196, 
211-218, 271-282 


D; 10 


aa 1-18 


D:n.d 


301, 329 


ORF062 
9 


Hypothetical 
Protein 


9-44, 63-69, 75-82, 86-106, 108- 
146, 153-161, 166-178, 185-192, 
233-239, 258-266, 302-307 


D:313 


aa 13-37 


D: n.d 


302, 330 
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ORF063 
7 


GTP-binding 
protein TypA 


10-19, 22-32, 95-105, 1 12-1 19, 121- 
133, 140-154, 162-174, 186-200, 
207-224, 238-247, 254-266, 274- 
280, 288-294, 296-305, 343-351, 
358-364, 366-373, 382-393, 403- 
413, 415-422, 440-447, 499-507, 
565-575, 578-588 


F:3 


am 1 f\H HQ 

aa 107— 1 19 


r:bALAA/U( 107—1 19): 10/41 


393, 395 


ORF071 
3 


Conserved 
hypothetical 
transmembrane 
protein, putative 


22-51, 53-71, 80-85, 93-99, 105- 
112, 123-146, 151-157, 165-222, 
226-236, 247-270, 290-296, 301- 
324, 330-348, 362-382, 384-391, 
396-461,463-482,490-515 


D:3 


aa 487 -513 


D: n.d. 


303,331 


ORF078 
8 


Cell division pro- 
tein 


104-111, 158-171, 186-197,204- 
209, 230-247, 253-259, 269-277, 
290-314, 330-340, 347-367, 378-388 


D:4 


aa 152- 178 


D:iuL 


304, 332 


ORF079 
7 


Conserved 

hypothetical 

protein 


1 1-40, 56-75, 83-102, 1 12-1 17, 129- 
147, 154-168, 174-191, 196-270, 
280-344, 354-377, 380-429, 431- 
450, 458-483, 502-520, 525-532, 
595-602, 662-669, 675-686, 696- 
702, 704-71 1, 720-735, 739-748, 
750-756, 770-779, 793-800, 813- 
822, 834-862 


D:12 


aa 196-218 


D:ad 


305,333 


ORF083 . 
6 


Cell Division Pro- 
tein 


34-91, 100-119, 126-143, 147-185, 
187-197, 319-335, 349-355, 363- 
395, 397-412, 414-422, 424-^40, 
458-465, 467-475, 480-505, 507- 
529, 531-542, 548-553, 577-589, 
614-632, 640-649, 685-704, 730- 
741,744-751,780-786 


D:5 


aa 26 - 56 


D: ad. 


306, 334 


ORF131 
8 


Amino acid per- 
mease 


1 1-21, 25-32, 34-54, 81-88, 93-99, 
105-117, 122-145, 148-174, 187- 
193, 203-218, 226-260, 265-298, 
306-318, 325-381, 393-399, 402- 
421,426-448 


D:8 


aal27-152 


D: n.d. 


307,335 


ORF132 
1 


Pymvat kinase 


a I, cf\ CI Of) \f\1 1 Aft 1 It 

4-11, 50—67, 89—93, 103—109, 1 12- 
135, 139-147, 158-170, 185-204, 
213-219, 229-242, 248-277, 294- 
300, 316-323, 330-335, 339-379, 
390-402, 408-422, 43 1-439, 446- 
457, 469-474, 484-500, 506-513, 
517-530, 538-546, 548-561 




aa 420— 4JZ 


c .kj blJZ, c, 1 0^*frZU— JZ ) .3/4 1 


17/, Z1D 



WO 02/059148 



- 74 - 



PCTYEP02/00546 



aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF138 
8 


LPXTG cell wall 
anchor motif 


11-31,86-91, 103-111,175-182, 
205-212, 218-226, 242-247, 260- 
269, 279-288, 304-313, 329-334, 
355-360, 378-387, 390-399, 407- 
435, 468-486, 510-516, 535-547, 
574-581, 604-615, 635-646, 653- 
659, 689-696, 730-737, 802-8 12, . 
879-891, 893-906, 922-931, 954- 
964,997-1009, 1031-1042, 1089- 
1096, 1107-1120, 1123-1130, 1149- 
1162, 1176-1184, 1192-1207, 1209- 
1215, 1253-1259, 1265-1275, 1282- 
1295, 1304-1310, 1345-1361, 1382- 
1388, 1394-1400, 1412-1430, 1457- 
1462, 1489-1507, 1509-1515, 1535- 
1540, 1571-1591, 1619-1626, 1635- 
1641, 1647-1655, 1695-1701, 1726- 
1748, 1750-1757, 1767-1783, 1802- 
1807, 1809-1822, 1844-1875, 1883- 
1889, 1922-1929, 1931-1936, 1951- 
1967, 1978-1989, 1999-2008, 2023- 
2042, 2056-2083,2101-2136, 2161- 
2177 


D:3 


aa 508 -523 


D: n.d. 


308, 336 


ORF140 
2 


3,4-dihydroxy-2- 
butanone-4- 
phosphate syn- 
thase 


18-23, 32-37, 54-63, 65-74, 83-92, 
107-114, 123-139, 144-155, 157- 
164, 191-198, 232-240, 247-272, 
284-290, 295-301, 303-309, 31 1- 
321,328-341,367-376 


E:3 


aa 121-137 


E:GSBZB68(12l-I37):7/41 


198, 217 


ORF147 
3 


hemolysin II 
(LukD-Leuktoxin) 


4-36, 39-47, 57-65, 75-82, 108-1 14, 
119-126, 135-143, 189-195, 234- 
244, 250-257, 266-272, 311-316 


F:l 


aa 245-256 


F:SALAP76(245-256):6/41 


199, 218 


ORF152 
3 


Iron uptake regu- 
lator 


13-27, 29-^4, 46-66, 68-81, 97-1 16, 
138-145 


D:3 


aa 120- 135 


D: n.d. 


309, 337 


ORF170 
7 


inner membrane 
protein, 60 kDa 


4-23, 57-77, 89-103, 119-125, 132- 
172, 179-197, 210-254, 256-265, 
281-287 


F:l 


aa 104-118 


F:SALBC82(104-118):7/41 


200,219 


ORF175 
4 


amiB 


5-10, 16-24, 62-69, 77-96, 100-1 15, 
117-126, 137-156, 165-183, 202- 
211, 215-225, 229-241, 250-260, 
267-273, 290-300, 302-308, 320- 
333, 336-342, 348-356, 375-382, 
384-389 


D:3 


aa 293 -312 

CI 


D: n.d\ 


310, 338 
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ORF178 
3 


Mrp protein 
(fintB) 


5-29, 46-52, 70-76, 81-87, 155-170, 
192-197, 206-213, 215-220, 225- 
231, 249-258, 273-279, 281-287, 
300-306, 313-319, 323-332, 335- 
341, 344-351, 360-382, 407-431, 
443-448, 459-468, 475-496, 513- 
520, 522-537, 543-550, 556-565, 
567-573, 580-585, 593-615, 619- 
631, 633-642, 670-686, 688-698, 
759-766, 768-782, 799-808, 842- 
848, 868-877, 879-917, 945-950, 
979-988, 996-1002, 1025-1036, 
1065-1084, 1 101-U07, 1113-1119, 
1125-1142, 1163-1169, 1183-1189, 
1213-1219, 1289-1301, 1307-1315, 
1331-1342, 1369-1378, 1385-1391, 
1410-1419, 1421-1427, 1433-1447, 
1468-1475, 1487-1494, 1518-1529, 
1564-1570, 1592-1609, 1675-1681, 
1686-1693, 1714-1725, 1740-1747, 
1767-1774, 1793-1807, 1824-1841, 
1920-1937, 1953-1958, 1972-1978, 
1980-1986, 1997-2011,2048-2066, 
2161-2166, 2219-2224, 2252-2257, 
2292-2298, 2375-2380, 2394-2399, 
2435-2440, 2449-2468 


F:2 


aa 850-860 


F:SALAQ36(850-860):8/41 


201,220 


ORF184 
8 


Map-ND2C 
protein 


4-27, 42-66, 70-76, 102-107, 1 13- 
118, 133-138 


E:5 


aa 75-90 


E:GSBZB15(75-90):6/41 . 


202,221 


ORF189 
I 


ribosomal protein 
L2 (rplB) 


31-39, 48-54, 61-67, 75-83, 90-98, 
103-119, 123-145, 160-167, 169- 
176, 182-193, 195-206, 267-273 


F:4 


aa 239-257 


F:SALAV36(239-257):19/41 


203,222 


ORF201 
1 


Putative drug 
transporter 


5-27, 79-85, 105-1 10, 138-165, 183- 
202, 204-225, 233-259, 272-292, 
298-320, 327-336, 338-345, 363- 
376, 383-398, 400-422, 425-470, 
489-495, 506-518, 536-544, 549- 
554, 562-568, 584-598, 603-623 


D:5 


aa 205 -224 


D: n.d. 


311,339 


ORF202 
7 


lactase permease, 
putative 


10-33,38-71, 73-103, 113-125, 132- 
147, 154-163, 170-216,222-248, 
250-269, 271-278, 287-335, 337- 
355, 360-374, 384-408, 425-442, 
453-465, 468-476, 478-501, 508-529 


E:2 


aa 422-436 


E;GSBZF58(422-436):674 1 


204,223 


ORF208 
7 


Hemolysin 11 
(putative) 


8-27, 52-59, 73-80, 90-99, 104-1 10, 
117-124, 131-140, 189-209,217- 
232, 265-279, 287-293, 299-306 


D:3 


aa 126 -147 


D: n,d. 


312,340 
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ORF209 
0 


preLukS 


8-26, 75-82, 1 18-126, 136-142, 163- 
177, 182-189, 205-215, 221-236, 

lift OilO O /* O A 

239-248, 268-274 


F:2 


aa 270-284 


F:SALAQ77(270-284):23/41 


205,224 


ORF209 
2 


Hemolysin II 
(preLUK-F) 


5-22, 30-47, 58-65, 75-81, 87-92, 
99-105, 107-113, 119-126, 189-195, 
217-223, 234-244, 250-257, 266-272 


F:3 


aa 238-253 


F:SALAQ67(237-252): 10/41 


206,225 


ORF2I0 
7 


Multidrug 
resistance protein 
(putative) 


10-28, 30-43, 50-75, 80-1 13, 116- 
125, 136-167, 170-191, 197-245, 
253-329, 345-367, 375-396 


D:9 


aa54- 104 


D:n.<L 


313,341 


ORF219 
2 


Tra ncr'rJnti nno 1 
I 1 tlllM^I IJJLLUIlxll 

regulator GntR 
farnfly, putative 


on— n dd—^'y *m— .70 so—oi 
108-113, 120-128, 141-171, 188-214 


rv i 

u: 3 


aa 15 — 35 


D: n.d. 


314, 

342 ! 


ORF230 
5 


Amino acid per- 
mease 


25-79, 91-103, 105-127, 132-149, 
158-175, 185-221, 231-249, 267- 
JU/— 329, 336—343, 340—359, 
362-405, 415-442, 446-468 


D: 53 


aa 363 -393 


D: n.d. 


315,343 


ORF232 
4 


Citrate dransporter 


10-77, 85-96, 99-109, 111-138, 144- 
155, 167-176, 178-205,225-238, 
241-247, 258-280, 282-294, 304- 
309, 313-327, 333-383, 386-402, 

£ rUj^fZx, HZ? *t J J 


D:7 


aa 37-83 


D:n.d 


316,344 


ORF242 
2 


Anion transporter 
family protein 


7-26, 28-34, 36-53, 55-73, 75-81, 
87-100, 108-117, 121-138, 150-160, 

l*7*_|01 1 OA IOC oni 771 — 

1 /D 151, lo^t ISO, ZU2 215, 221— 

247, 265-271, 274-314, 324-337, 
341-412, 414-423, 425-440, 447- 
462,464-469 


D: 16 


aa 275 -295 


D: n.d. 


317, 345 


UKT253 
3 


aiTA 


5-22, 54-78, 97-103, 113-123, 130- 
148, 166-171, 173-180, 192-201, 
254-261, 266-272, 310-322 


D:3 


aa 1 -22 


D: n.d. 


318, 346 


5 


ornithine cyclode— 
aminase 


20-35,37-50,96-102, 109-120, 123- 
137, 141-150, 165-182,206-224, 
237-256, 267-273, 277-291, 300- 
305,313-324 


E:2 


aa 32-48 


E:GSBZB37(32-48): 11/41 


207, 226 


ORF255 
8 


Multidrug resis- 
tance efflux pro- 
ten, putative 


11-63, 79-129, 136-191,209-231, 
237-250, 254-276, 282-306, 3 1 1- 
345,352-373,376-397 


D:8 


aa84-100 


D: n.d 


319, 347 


ORF26J 

o 


CapSM 


4-30, 34-40, 79-85, 89-98, 104-1 18, 

1J7, 1HO lOU, lOf I/O 


D: 13 


aa 114-141 


D: n.d. 


320, 348 


ORF261 
3 


Cap5P(UDP-N- 

acetylglucosamine 

2-epimerase) 


4-9, 17-24, 32-38, 44-54, 68-82, 
89-95, 101-120, 124-131, 136-142, 
145-157, 174-181, 184-191, 196- 
204, 215-224, 228-236, 243-250, 
259-266, 274-281, 293-301, 314- 
319, 325-331, 355-367, 373-378 


B:3, Fill 


aa 321-341 


F:SALAU27(325-337):9/41 


208,227 
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ORF262 
8 


Hypothetical pro- 
tein 


9-15, 28-36, 44-62, 69-88, 98-104, 
1 1 1-136, 139-149, 177-186, 195- 
217, 224-236, 241-257, 260-278, 
283-290, 292-373, 395-408, 411- 
443, 465-472, 475-496, 503-520, 
552-559, 569-589, 593-599, 607- 
613, 615-636, 648-654, 659-687, 
689-696, 721-733, 738-759, 783- 
789, 795-801, 811-823, 827-836, 
839-851, 867-875, 877-883, 890- 
898, 900-908, 912-931, 937-951, 
961-992,994-1002, 1005-1011, 
1016-1060, 1062-1074, 1088-1096, 
1101-1123, 1137-1153, 1169-1192, 
1210-1220, 1228-1239, 1242-1251, 
1268-1275, 1299-1311, 1322-1330, 
1338-1361, 1378-1384, 1393-1412, 
1419-1425, 1439-1459, 1469-1482, 
1489-1495, 1502-1519, 1527-1544, 
1548-1555, 1600-1607, 1609-1617, 
1624-1657, 1667-1691, 1705-1723, 
1727-1742, 1749-1770, 1773-1787, 
1804-1813, 1829-1837, 1846-1852, 
1854-1864, 1869-1879, 1881-1896, 
1900-1909, 1922—1927, 1929-1935, 
1942-1962, 1972-2005,2009-2029, 
2031-2038, 2055-2076, 2101-21 14, 
21 17-2124, 2147-2178, 2188-2202, 
2209-2217, 2224-2230, 2255-2266, 
2271-2280, 2282-2302, 2307-2316, 
2319-2324, 2379-2387 


F:6 


aa 694-708 
aa 790-800 
aa 1288- 
1305 


F:SALBD82(1288-1303):9/41 


209, 228 


ORF264 
4 


PTS system, su- 
crose-specific 
FIBC component 


8-15, 24-30, 49-68, 80-93, 102-107, 
126-147, 149-168, 170-180, 185- 
193, 241-305, 307-339, 346-355, 
358-372, 382-390, 392-415, 418- 
425, 427-433, 435-444, 450-472 


F:4 


aa 106-159 


F:SALA W60(l 06- 125):3/4 1 


210,229 


ORF265 
4 


Oligopeptide ABC 
transporter, puta- 
tive 


5-61, 72-84, 87-99, 104-109, 124- 
145, 158-170, 180-188, 190-216, 
223-264, 270-275, 296-336, 355-372 


D:5 


aa 182-209 


D: n.d. 


321,349 


ORF266 
2 


maltose ABC 
transporter, puta- 
tive 


4-21, 71-79, 99-105, 1 10-121, 143- 
161, 199-205, 219-235, 244-258, 
265-270, 285-291, 30O-308, 310- 
318, 322-328, 346-351, 355-361, 
409^16 


F:l 


aa 306-323 


F:S ALBC05(306-323):2/4 1 


211,230 
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ORF271 
0 


sorbitol 
dehydrogenase 


4-12, 19-40,61-111, 117-138, 140- 
153, 161-180, 182-207,226-235, 
237-249, 253-264, 267-274, 277- 
292,311-323 


B:2,F:4 


aa 244-257 


F:SALAX93(249-256):6/41 


212,231 


ORF274 
2 


Hypothetical pro- 
tein 


4-41, 49-56, 61-67, 75-82, 88-104, 
U4-125, 129-145, 151-165, 171- 
178, 187-221,224-230, 238-250, 
252-275, 277-304, 306-385 


D: 188, 
H:4 


aa 303 -323 


D: n.d\ 


322,350 


ORF278 
0 


bmQ 


4-29, 41-63, 74-95, 97-103, 107- 
189, 193-209, 220-248, 260-270, 
273-299, 301-326, 328-355, 366- 
397,399-428 


D:3 


aa 26-40 


D: n.d 


323, 351 


ORF280 
6 


Phage related pro- 
tein 


10-17, 23-29, 31-37, 54-59, 74-81, 
102-115, 127-137, 145-152, 158- 
165, 178-186, 188-196,203-210, 
221-227, 232-237 


F:3 


aa 104-116 


F:SALBC34:1/1 


213,232 


ORF290 
0 


Conserved hypo- 
thetical protein 


4-27, 34^3, 62-73, 81-90, 103-116, 
125-136, 180-205, 213-218, 227- 
235, 238-243, 251-259, 261-269, 
275-280, 284-294, 297-308, 312- 
342, 355-380, 394-408, 433-458, 
470-510, 514-536, 542-567 


D:24 


aa 360 -376 


D: n.d ; J 

: / 

\ j 


324,352 


ORF293 
1 


conserved 

hypothetical 

protein 


4-19, 43-54, 56-62, 84-90, 96-102, 
127-135, 157-164, 181-187 


E:6 


aa 22-37 


E:GSBZA13(22-37):7/41 


214,233 


ORF295 
8 


Exotoxin 2 


7-19, 26-39, 44-53, 58-69, 82-88, 
91-107, 129-141, 149-155, 165-178, 
188-194 


F:l 


aa 154-168 


F:SALBB59(154-168):4/41 


215,234 


ORF297 
0 


Surface protein, 
putative 


9-23, 38-43, 55-60, 69-78, 93-101, 
103-112, 132-148, 187-193,201- 
208, 216-229, 300-312, 327-352, 
364-369, 374-383, 390-396, 402- 
410, 419-426, 463-475, 482-^91 


H:5 


aal-70 


H:GSBYU66: ad. 


399,400 



Table 2c: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. epidermidis. 

•Bacterial surface display: A, LSE150 library in fhuA with patient 
sera 2 (957); B, LSE70 library in lamB with patient sera 2 
(1420); C, LSE70 library in lamB with patient sera 1 (551). Ri- 
bosome display: D, LSE150 in pMAL4.31 with P2 (1235). **, predic- 
tion of antigenic sequences longer than 5 amino acids was 
performed with the programme ANTIGENIC (Kolaskar and Tongaonkar, 
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1990) . ORF, open reading frame; ARF, alternative reading frame; 
CRF, reading frame on complementary strand. ORF, open reading 
frame; CRF, reading frame on complementary strand. 



s. 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno — 

genie region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ARF0172 


cation-transport- 
ing ATPase, El- 
E2 family 


4-34, 37^t3 


D:6 


aa3-32 


D:nd 


497, 
548 


ARF0183 


condensing en- 
zyme, putative, 
FabH-related 


4-22, 24-49 


D:4 


aal-52 


D:nd 


498, 
549 


ARF2455 


NADH 

dehydrogenase, 
putative 


4-29 


D:3 


aal-22 


D:nd 


499, 
550 


CRF0001 


Unknown 


4-14, 16-26 


D:3 


aa5-21 


D:nd 


500, 
551 


CRP0002 


Unknown 


4-13, 15-23, 36-62 


D:5 


aa21-70 


D:nd 


501, 

j 


CRF0003 


Unknown 


4-12, 14-28 


D:3 


aa4-31 


D:nd 


502, 
553 


CRF0004 


Unknown 


5-15, 35-71,86-94 


D:4 


aa31-72 


D:nd 


503, 
554 


CRF0005 


Unknown 


8-26, 28-34 


D:3 


aa:9-33 


D:nd 


504, 
555 


CRF0006 


Unknown 


4-11,15-28 


D:3 


aalO-22 


D: nd 


505, 
556 


CRF0007 


Unknown 


4-19,30-36 


D:3 


aa 7-44 


D:nd 


506, 
557 


CRF0008 


Unknown 


10-48 


D:4 


aa:9-44 


D:nd 


507, 
558 


CRF0009 


Unknown 


41883 


D:3 


aa5-14 


D:nd 


508, 
559 


CRF0192 


Putative protein 


4-23,25-68 


C:4 


aa 15-34 


CrGSBBM 10(1 5-34): n.d. 


445, 
446 
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4 

epidennidi 
s antigenic 
protein 


Putative function 

Chv hnmnlnmA 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 

iHpnfififrl 

lUCUUIICU 

immuno- 
genic region 


Serum reactivity with relevant 

r ran on /nnciHvp/tntnl^ 


Seq ID 

(DNA 
+Prot) 


CRF0275 


Putative protein 


4-40,49-65 


B:5 


aa 35-68 


B:SELAK28(35-68): n.d 


447, 
448 


CRF0622 


Putative protein 


4-12, 17-57, 62-70, 75-84, 86-100 


C:4 


aa 75-99 


C:GSBBR74{76-99): n.d 


449, 
450 


CRF0879 


Putative protein 


4-14,-38-44 


A:3,B:10 


aa 9-40 


B:SELAC39(1(M0): n.d 


451, 
452 


CRFI004 


Putative protein 


4-40 


A:3, B:5 


aa 29-65 


B:SELAI63(35-63):n.d 


453, 
454 


CRF2248 


Putative protein 


4-10,19-^0,53-64,74-91 


C:30 


aa 74-1 11 


C:GSBBN64(16-35): n.d 


455, 
456 


CRF2307 


Putative protein 


4-19, 35-41,80-89 


A: 19 


aa 41-87 


A:SEFAL47(41-87):n.d 


457, 
458 


CRF2309 


Putative protein 


15-21 


B:6 


aa4-16 


B:SELAL02(4-16): n.d 


459, 
460 


CRF2409 


Putative protein 


6-25 


B:6 


aa2-24 


B:SELAB48(5-24):iLd 


461, 
462 


ORF0005 


hypothetical pro- 
tein 


13-27, 33-67, 73-99, 1 14-129, 132- 
158, 167-190, 193-234,237-267, 
269-299,316-330,339-351,359- 
382, 384-^23 


D:3 


aal05-128 


D:nd 


509, 
560 


ORF0008 


Streptococcal he- 
magglutinin 


9-14, 16-24,26-32,41-50,71-79, 
90-96, 177-184,232-237,271-278, 
293-301, 322-330, 332-339, 349- « 
354, 375-386, 390-396, 403-409, 
453-459, 466-472, 478-486, 504- 
509, 518-525, 530-541, 546-552, 
573-586, 595-600, 603-622, 643- 
660, 668-673, 675-681, 691-697, 
699-71 1, 713-726, 732-749, 753- 
759, 798-807, 814-826, 831-841, 
846-852, 871-878, 897-904, 921- 
930, 997-1003, 1026-1031, 1033- 
1039, 1050-1057, 1069-1075, 1097- 
1103, 1105-1111, 1134-1139, 1 Mi- 
ll 47, 1168-1175, 1177-1183, 1205- 
1211, 1213-1219, 1231-1237, 1241- 
1247, 1267-1273, 1304-1309, 1311- 
1317, 1329-1335, 1339-1345, 1347- 
1353, 1382-1389, 1401-1407, 1411- 

'\Al'1 1 AA "7_1 A CI 1 ACC tACt 1AQ1 

141/, 1447—1453, 1455—1461, 1483- 
1489, 1491-1497, 1527-1533, 1545- 
1551, 1556-1561, 1581-1587, 1591- 
1597, 1627-1638, 1661-1667, 1684- 
1689, 1691-1697, 1708-I7I5, 1719- 
1725, 1765-1771, 1813-1820, 1823- 
1830,1835-1856 1 


B2 

v \ 


aa 895-926 


B:SELAF79(895-926): 7/12 


239, 
268 
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epidermidi 
s antigenic 
protein 


Putative fnnction 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF0038 


extracellular 
elastase precursor 


6-25, 29-35, 39-45, 64-71, 82-88, 
96-102, 107-113, 119-131., 170-176, 
186-192, 196-202, 215-220, 243- 
248, 302-312, 345-360, 362-371, 
378-384, 458-470, 478-489, 495- 
504 


C:6 


aa 136-165 


C:GSBBN08( 136-1 65): 1/1 


353359 


ORF0099 


hypothetical ' 
protein 


6-18, 31-37, 42-49, 51-67, 73-85, 
87-93, 102-109, 119-126, 150-157, 
170-179* 185-191, 204-214,217- 
223, 237-248, 269-275, 278-3 16, 
320-340,359-365 


D:5 


aa2I8-265 


D:nd , 


510, 
561 


ORF0J01 


hypothetical 
protein 


4-10, 15-27, 67-94, 123-129, 167- 
173, 179-184, 187-198,217-222, 
229-235, 238-246 


D:18 


aa26-109 


D:nd 


511, 
562 


ORF0121 


C4-dicarboxylate 
transporter, an- 
aerobic, putative 


4-20, 24-62, 73-86, 89-106, 1 10- 
122, 131-164, 169-193, 204-213, 
219-236, 252-259, 263-281, 296- 
306, 318-324, 328-352, 356-397, 
410-429 


D:5 


aa323-379 


Efcnd 


512, 
563 


ORF0143 


amino acid per- 
mease 


25-79,91-103, 105-127, 132-150, 
157-174, 184-206,208-219,231- 
249, 267-294, 3 10-329, 336-343, 
346-405,417-468 


D:35 


aa247-339 


D:nd 


513, 
564 


ORF0162 


Immunodominant 
Antigen A 


4-27, 35-^5, 52-68, 83-89, 1 13-1 19, 
133-150, 158-166, 171-176, 198- 
204,219-230 


A:ll, 
B:ll; 
C:153 


aa 90-227 


B:SELAA19(10O-118): 1/1 
B:SELAE24(170-190): 11/12 


240, 
269 


ORF0201 


capa protein, 
putative 


10-17, 27-53, 81-86, 98-105, 126- 
135, 170-176, 182-188,203-217, 
223-232, 246-252, 254-269, 274- 
280, 308-314 


D:9 


aall-53 


D: nd [ J 

a 


514, 
565 


ORF0207 


Ribokinase (rbsK) 


5-11, 15-23, 47-55, 82-90, 98-103, 
108-114, 126-132, 134-156, 161- 
186, 191-197, 210-224, 228-235, 
239-248, 258-264, 275-290 


B:10 


aa 20-45 


B:SELAQ30 (20-45): 12/12 


241, 
270 


ORF0288 


LrgB 


7-28, 34-56,-68-119, 127-146, 149- 
180, 182-189, 193-200, 21 1-230 


D:4 


aal 12-149 


D:nd 


515, 
566 



1 — ] 
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& 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immnnogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF0304 


Herpesvirus 
saimiri ORF73 
homolog, putative 


8-16, 30-36, 83-106, 1 16-122, 135- 
143, 152-165, 177-188,216-225 


D:8 


aa69-U7 


D:nd 


516, 
567 


ORF0340 


nitrate transporter 


7-21,24-93, 101-124, 126-139, 
141-156, 163-179, 187-199,202- 
242, 244-261, 267-308, 313-322, 
340-353, 355-376 


D:5 


aa238-309 


D:nd 


517, 
595 


ORF0346 


hypothetical pro- 
tein 


8-27, 65-73, 87-93, 95-105 


D:8 


aa 1-29 


D:nd 


518, 
568 


ORF0355 


conserved 

hypothetical 

protein 


5-30, 37-43, 57-66, 85-94, 103-1 1 1, 
118-125 


C:5 


aa 63-86 


C:GSBBL39(63-86):1/1 


354, 
360 


ORF0356 


conserved hypo- 
thetical protein 


4-14,21-53,60-146, 161-173, 175- 
182, 190-198,200-211 


D:5 


aa51-91 


Efcnd 


519, 
569 


ORF0406 


hypothetical pro- 
tein 


12-32, 35-63, 68-102, 106-137, 
139-145, 154-168, 173-185,203- 
222, 230-259, 357-364, 366-374 


D:19 


aal-48, 
aa69-102 


D:nd ; ' I 

? 

» ~i 
L J 


520, 
570 


ORF0425 


amino acid per- 
mease 


40-58, 75-86, 93-1 10, 1 17-144, 
1 50— 1 73 , 1 99-2 1 9, 229-260, 264— 
300, 317-323, 329-356, 360-374, 
377-390, 392-398, 408-^24, 427- 
452 


D:3 

• 


aa401-440 


D:nd 


521, 
571 


ORF0442 


SceB precursor 


7-22, 42-48, 55-66, 83-90, 109-118, 
136-141 


C:38 


aa 60-102 


C:GSBBM60(65-84):1/I 


355, 
361 . 


ORF0448 


SsaA precursor 


6-25, 39-47, 120-125, 127-135, 
140-148, 157-168,200-208,210- 
220, 236-243, 245-254 


C:170 


aa 15-208 


C:GSBBN58(81-105):1/1 

C:GSBBL13(167-184):1/1 

C:GSBBL25(22-45):1/1 


356, - 
362 


ORF0503 


Ribosomal protein 
L2 


31-39, 48-54, 61-67, 75-83, 90-98, 
103-115, 123-145, 160-167, 169- 
176, 182-193, 195-206,267-273 


A. l, B;3 


aa 212-273 


B:SELAA47(238-259): 12/12 


242, 
271 


ORF0551 


Conserved hypo- 
thetical protein 


5-25, 29-36, 45-53, 62-67, 73-82, 
84-91,99-105, 121-142, 161-177, 
187-193, 203-224, 242-251, 266- 
271,278-285 


A . 1 C D.O 

A:lo, o.y 


aa 162-213 


BiSELALl 2(1 64-197): 8/12 


243, 
272 


ORF0556 


hypothetical pro- 
tein 


4-24, 30-41, 43-68, 82-90, 107-1 14, 
123-143, 155-168 


D:3 


aaI-26 


D:nd 


522, 
596 
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Putative function 


predicted immunogenic aa** 


No. of 


Location of 


Serum reactivity with relevant 


SeqID 


epidermidi 


(by homology) 




selected 


identified 


region (positive/total) 


no: 


s antigenic 






clones 


immuno- 




(DNA 


protein 






per ORF 

and 
screen 


genic region 




+Prot) 


ORF0623 


Fumble, putative 


10-17, 32-38, 55-72, 77-84, 88-96, 
126-134, 152-160, 176-185, 190- 
203, 208-214, 217-225, 233-252, 
257-262 


A: 10, 
B:12;C;1 


aa 95-150 


B:SELAB86(95-128):3/12 


244, 
273 


ORF0740 


Hypothetical pro- 


18-24, 47-61, 69-83, 90-96, 125- 


B:3 


aa 1093- 


B:SELAB23(1097-1 1 14): 7/12 


245, 




tein 


132, 140-163, 171-188,222-249, 
281-296, 305-315, 322-330, 335- 
351, 354-368, 390-397, 41 1-422, 
424-431, 451-469, 479-^85, 501- 
507, 517-524, 539-550, 560-568, 
588-599, 619-627, 662-673, 678- 
689, 735-742, 744-749, 780-786, 
797-814, 821-827, 839-847, 857- 
863, 866-876, 902-91 1, 919-924, 
967-982, 1005-1015, 1020-1026, 
1062-1070, 1078-1090, 1125-1131, 
1 145-1 150, 1 164-1 182, 1208-1213, 
1215-1234, 1239-1251, 1256-1270, 
1298-1303, 1316-1325, 1339-1349, 
1362-1369, 1373-1384, 1418-1427, 
1440-1448, 1468-1475, 1523-1532, 
1536-1542, 1566-1573, 1575-1593, 
1603-1619, 1626-1636, 1657-1667, 
1679-1687, 1692-1703, 1711-1718, 
1740-1746, 1749-1757, 1760-1769, 
1815-1849, 1884-1890, 1905-1914, 
1919-1925, 1937-1947, 1955-1963, 
1970-1978, 2003-2032, 2075-2089, 
2117-2124, 2133-2140, 2146-2151, 
2161-2167, 2173-2179, 2184-2196, 
2204-2220, 2244-2254, 2259-2264, 
2285-2296, 2300-2318, 2328-2334, 
2347-2354, 2381-2388, 2396-2408, 
2419-2446, 2481-2486, 2493-2500, 
2506-2516, 2533-2540, 2555-2567, 
2576-2592, 2599-2606, 2615-2639, 
2647-2655 




1114 




274 


ORF0757 


hypothetical 
protein 


13-20, 22-28, 33-40, 60-76, 79-86, 
90-102, 112-122, 129-147, 157-170, 
178-185, 188-193, 200-205,218- 
228, 234-240, 243-250, 265-273, 
285-291, 310-316, 330-348, 361- 
380, 399-405, 427-446, 453-464 


C:6 


aa 260-284 


C:GSBBN01(260-284):1/1 


357, 
363 
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& 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
perORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 
no: 
(DNA 
+Prot) 


ORF0912 


DNA mismatch 
repair protein 


9-16, 28-39, 47-56, 69-76, 104-121, 
124-130, 137-144, 185-195, 199- 
214, 238-243, 293-307, 317-337, 
351-370, 385-390, 41 1-428, 472- 

AOO Also CI/ rIO C1C cio etc 

488, 498—516, 518—525, 528—535, 
538-545, 553-559, 563-568, 579- 
588, 592-607, 615-622, 632-638, 
641-648, 658-674, 676-705, 709- 
720, 727-739, 742-750, 753-760, 
768-773, 783-788, 811-819, 827- 
838 


A:25 


aa 242-304 


SEFAT3 1(242-290): ad. 


441, 
442 


ORF0923 


GTP-binding 
protein 


4-10, 18-27, 42-55, 64-72, 77-92, 
114-126, 132-157, 186-196,206- 
217, 236-243, 257-280, 287-300, 
306-312,321-328, 338-351, 360- 
367,371-382, 385-399 


B:I3 


aa 144-163 


B:SELAD55(15 1-163): 8/12 


246, 
275 


ORF0979 


Conserved hypo- 
thetical protein 


4-28, 44-51, 53-84, 88-107, 1 13- 
192 


A:9, B:18 


aa 12-51 


B:SELAH01(26-49):5/12 


247, 
276 


ORF0982 


sodium/alanine 
symporter(alsT) 


13-21, 24-50, 73-84, 91-118, 126- 
133, 142-149, 156-175, 189-249, 
251-273, 294-332, 339-347, 358- 
381, 393^13, 425H48, 458-463 


D:3 


aa277-305 


tfcnd 


523,- 
572 


ORF1230 


Signal peptidase I 


6-33, 44-59, 61-69, 74-82, 92-98, 
133-146, 163-175 


D:14 


aa 1-53 


D: nd 


524, 
573 


ORF1232 


Exonuclease 
RexA 


4-12, 16-32, 36-48, 50-65, 97-127, 
136-142, 144-165, 176-190, 196- 
202, 2 1 1-222, 23 1-238, 245-25 1 , 
268-274, 280-286, 305-316, 334- 
356, 368-376, 395-402, 410-417, 
426-440, 443-449, 474-486, 499- 
508, 510-525, 540-549, 568-576, 
608-617, 624-639, 646-661, 672- 
678, 688-703, 706-717, 727-734, 
743-755, 767-773, 783-797, 806- 
814, 830-839, 853-859, 863-871, 
877-895, 899-918, 935-948, 976- 
990 998-1007 1020-1030 lflSfl- 
1062, 1070-1077, 111 1—1 125, 1 137- 
1149,1153-1160, 1195-1211 ! 


B:6 


aa 188-219 


B:SELAA13(188-216): n.d 


443, 
444 


ORF1284 


permease PerM, 
putative 


10-60, 72-96, 103-109, 127-133, 
146-177, 182-189, 196-271,277- 
289, 301-319, 323-344, 347-354 


D:27 


aa55-106 


D:nd 


525, 
574 
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s. 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
perORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF13I9 


2-oxoglutarate 
decarboxylase 
(menD) 


9-31, 36-45, 59-67, 71-81, 86-94, 
96-107, 111-122, 127-140, 153-168, 
1 80-2 11,21 8-224, 226-25 1 , 256- 
270, 272-289, 299-305, 310-323, 
334-341, 345-353, 358-364, 369- 
379, 384-390, 396-^10, 417-423, 
429-442, 454-464, 470-477, 497- 1 
505, 540-554 


B:5;C:1 


aa 400-413 


B:SEIAF54(404-413): 11/12 


248, 
277 


ORFI326 


autolysin AtiE 

(iytD) 


6-25, 40-46, 75-81, 150-155, 200- 
205, 237-243, 288-295, 297-306, j 
308-320, 341-347, 356-363, 384- 
391,41 7-429, 440-452, 465-473, 
481-514, 540-546, 554-560, 565- 
577, 585-590, 602-609, 611-617, 
625-634, 636-643, 661-668, 676- 
684, 718-724, 734-742, 747-754, 
766-773, 775-781, 785-798, 800- 
807 825-832 840-857 859-879 
886-892, 917-923, 950-956, 972- 
978, 987-1002, 1028-1035, 1049- 
1065, 1071-1099, 1111-1124, 1150- 
1172, 1185-1190, 1196-1207, 1234- 
1241, 1261-1271, 1276-1281, 1311- 
1320, 1325-1332 


B:7; C:5 


aa 1282- 
1298 


B:SELAD20(1282-1298): 10/12 

n 


249, 
278 


ORF1333 


quinol oxidase 
polypeptide iv (ec 
1 .93-) (quinol 
oxidase aa3-600, 
subunit qoxd) 


4-27,33-55,66-88 


D:4 


aa3-93 


D: nd 

n 


526, 
575 


ORF1356 


hypothetical pro- 
tein 


9-36, 44-67, 74-97, 99-149, 161- 
181, 189-198,211-224, 245-253, 
267-273, 285-290, 303-324, 342- 
394, 396-427 


D:32 


aa54-95 


D:nd 


527, 
597 


ORF1373 


dihydrolipoamide 
acetyltransferase 


33-39, 42-78, 103-109, 126-136, 
184-191, 225-232, 258-279, 287- 
294, 306-315, 329-334, 362-379, 
381-404, 425-430 


A:3, B:l 


aa 124-188 


A:SEFAP57(124-188): 2/12 


250, 
279 


ORF138I 


hypothetical pro- 
tein 


21-45, 62-67, 74-106, 108-142, 
154-160, 230-236, 245-251, 298- 
305 


D:5 


aa7-44 


D: nd 


528, 
576 
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5L 

epldermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF1420 


Muts2 protein, 
putative 


8-32, 34-41, 46-55, 70-76, 81-89, 
97-115, 140-148, 153-159, 165-171, 
175-188, 207-239, 256-276, 280- 
289,297-319, 321-335,341-347, 
352-360, 364-371, 384-41 1, 420- 
440, 449-460, 495-502, 505-516, 
560-566, 573-588, 598-605, 607- 
614, 616-624, 674-694, 702-717 


B:7 


aa 581-608 


B:SELAM40(581-604):9/12 


251, 
280 


ORF1443 


cell division 
protein (divIB) 


61-66, 111-117, 148-155, 173-182, 
194-224, 263-293, 297-303, 313- 
321, 334-343, 345-356, 375-381, 
384-395, 408-429, 448-454 


D:4 


aa!75-229 


D:nd 


529, 
577 


ORF1500 


Cell division pro- 
tein FtsY 


100-107, 154-167, 182-193,200- 
206, 223-231, 233-243, 249-257, 
265-273, 298-310, 326-336, 343- 
362,370-384 


A:2,B:3 


aa 77-182 


B:SELAP37(139-162):9/12 


252, 
281 


ORF1665 


amino acid ABC 
transporter, 
permease protein 


4-25, 44-55, 66-76, 82-90, 93-99, 
104-109, 176-209, 227-242, 276- 
283, 287-328, 331-345, 347-376, 
400-407, 409-^16, 418-438, 441- 
474 


D:5 


aa 1-52 


D:nd 

\ ! 


530, 
578 


ORFI707 


putative host cell 
surface-exposed 
lipoprotein 


12-31,40-^9, 129-137, 140-151, 
163-171, 195-202,213-218 


D:4 


aa 20-76 


D:nd 


531, 
598 


ORF1786 


D-3- 

phosphoglycerate 

dehydrogenase, 

putative 


4-10, 16-32, 45-55, 66-78, 87-95, 
103-115, 118-124, 135-150, 154- 
161, 166-174, 182-193, 197-207, 
225-231, 252-261, 266-304, 310- 
315, 339-347, 351-359, 387-^402, 
41 1-423, 429-436, 439-450, 454- 
464,498-505,508-515 


D:5 


aa400-442 


D:nd 


532, 
579 


ORF1849 


yhjN protein 


8-51, 53-69, 73-79, 85-132, 139- 
146, 148-167, 179-205,212-224, 
231-257, 264-293, 298-304, 309- 
317, 322-351 


D:5 


aa254-301 


D:nd 

! ! 


533, 
580 



CD 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
perORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF1877 


protein-export 
membrane protein 
SecD (secD-1) 


6-19,26-39,41-51, 59-67,72-85, 
91-98, 104-111, 120-126, 147-153, 
158-164, 171-178, 199-209,211- 
2 1 8, 233-249, 25 1-257, 269-329, 
362-368, 370-385, 392-420, 424- 
432, 454-489, 506-523, 534-539, 
550-556, 563-573, 576-596, 603- 
642, 644-651, 655-666, 685-704, 
706-733,747-753 


D:7 


aa367-409 

a 


D:nd 


534, 
581 


ORF1912 


unknown con- 
served protein 
(conserved) 


23-35, 37-70, 75-84, 90-112, 129- 
135, 137-151, 155-180, 183-209, 
21 1-217, 219-225, 230-248, 250- 
269, 274-284, 289-320, 325-353, 
357-371, 374-380, 384-399, 401- 
411 


D:4 


aal31-187 


D:nd 

□ 


535, 
582 


ORF2015 


Trehalose~6- 

phosphate 

hydrolase 


8-17, 30-54, 82-89, 94-103, 157- 
166, 178-183, 196-204,212-219, 
222-227, 282-289, 297-307, 345- 
364, 380-393, 399-405, 434-439, 
443-449, 453-475, 486-492, 498- 

cf\i ci*i ae cio cao 

507, 512-535, 538-548 


A:3, B:8 


aa 465-498 


B:SELAH62(465^98): 5/12 


253, 
282 


ORF2018 


Glucose-6- 
phosphate 1-DH 


4-16, 21-27, 39-51, 60-69, 76-83, 
97-118, 126-132, 159-167, 171-177, 
192-204, 226-240, 247-259, 281- 
286, 294-305, 314-320, 330-338, 
353-361 , 367-372, 382-392, 401- 
in 427-4^4. 441-447 457-463 


B:17 


aa 250-287 


B:SELAI19(250-279): 3/12 


254, 
283 


ORF2040 


LysM domain 
protein protein 


51-56,98-108, 128-135, 138-144, 
152-158, 177-192, 217-222, 232- 
251, 283-305, 406-431, 433-439 


D:23 


aa25 9-331 


D:nd 

n 


536, 
583 


ORF2098 


PilB related 
protein 


13-18, 36-43, 45-50, 73-79, 95-100, 
111-126,133-139 


A:60 


aal-57 


A:SEFAQ50(15-57): 5/12 


255, 
284 


ORF2139 


sodiurarsulfate 
symporter family 
protein, putative 


7-12, 22-97, 105-112, 121-128, 
130-146, 152-164, 169-189, 192- 
203, 21 1-230, 238-246, 260-28 1 , 
304-309, 313-325, 327-357, 367- 
386, 398-444, 447-476, 491-512 


D:41 


aa42-118 


D:nd ; 1 L, ! 


537, 
584 
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epldermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identiOed 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF2172 


SceB precursor 

(lytE) 


4-23, 28-34, 38-43, 45-51, 63-71, 
85-96,98-112, 118-126, 167-174, 
179-185, 219-228, 234-239, 256- 
263 


A:438, 
B:40,D:4 


aa 6-215 


B:SELAH53(188-209):3/12 


256, 

285 I 


ORF2200 


zinc ABC 
transporter, 
permease protein, 
putative 


4-31, 33-40, 48-64, 66-82, 92-1 14, 
1 18-133, 137-159, 173-246, 248- 
266 


D:19 


aal 62-225 


D: nd 


538, 
585 


ORF2248 


membrane protein, 


4-11, 17-34, 72-78, 127-137, 178- 


D:17 


aal-59, 


D:nd 


539, 




MmpL family, 


227, 229^255, 262-334, 352-380, 




aal59-225, 




586 




putative 


397-405, 413-419, 447-454, 462- 
467, 478-490, 503-509, 517-558, 
560-568, 571-576, 582-609, 623- 
629, 631-654, 659-710, 741-746, 
762-767, 771-777, 788-793, 856- 
867 




aa634-674 




i . .1 
i j 




f Tnlm/\nm <tnn_ 

uukhowii cuii 
served protein in 
others 


204,206-213 




aa lij Wi 




9<7 
23/, 

286 




conserved hypo— 
thetical protein 


ICr^ZZ, 41 jU, 32 04, 00^/4, oir-VD, 

107-114, 123-130, 135-159, 167- 
181, 193-199, 223-231, 249-264, 
279-289 


A 'A 

A.4 


aa 31— y / 


A -OCT? Al>00/C1_O*T\. 1/1 

A.bfcr AK58(5 1— >7j: 3/12 


ICO 

287 


ORF2376 


DivIC homolog, 
putative 


27-56, 102-107,111-116 


D:7 


aa!5-58 


D:nd 


540, 
587 




membrane-bound 
lytic murein 
transglycosidase 
D, putative 


4^/, 1 1 2o, Jd^jO, Dy—/3 t oj 1UU, 

116-130, 148-163, 179-193,264- 
270,277-287,311-321 


A .A Cft 

B:2,D:53 


aa ixj^zi i 


B.SELAU3 1(75— 129): 12/12 


259, 
288 


ORF2493 


conserved hypo- 
thetical protein 


4-29,37-77, 80-119 


D:6 


aa69-113 


D:nd 


541, 
588 


ORF2535 


ATP-binding 
cassette 

transporter-like 
protein, putative 


5-28,71-81, 101-107, 128-135, 
146-52, 178-188, 209-214, 224-233, 
279-294, 300-306, 318-325, 342- 
347, 351-357 


D:8 


aai-65 


D:nd 


542, 
589 
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S. 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF2627 


cation- 
transporting 
ATPase, E1-E2 
family, putative 


8-31,34-80, 125-132, 143-153, 
159-165, 176-189, 193-198,200- 
206, 215-242, 244-262, 264-273, 
281-289, 292-304, 318-325, 327- 
338, 347-371, 404-416, 422^29, 
432-450, 480-488, 503-508, 517- 
525, 539-544, 551-562, 574-587, 
600-631,645-670 


D:3 


aa61-105 


D:nd 


543, 
590 


ORF2635 


Hypothetical 
protein 


4-10, 17-24, 26-42, 61-71, 90-96, 
102-111, 117-125, 158-164, 173- 
182, 193-201, 241-255, 268-283, 
289-298, 305-319, 340-353, 360- 
376, 384-390, 394-406 


A:2, B:2 


aa 139-169 


B:SELAB63(138-163): 7/12 


260, 
289 


ORF2669 


Hypothetical 
protein 


4-21, 35-42, 85-90, 99-105, 120- 
125, 148-155, 175-185, 190-196, 
205-210, 217-225 


A:14,B:8 

G 


aa 22-81 


B:SELAE27(22-51): 5/12 


261, 
290 


ORF2671 


Hypothetical pro- 
tein 


4-23, 43-49, 73-84, 93-^8, 107-1 13, 
156-163, 179-190, 197-204, 208- 
21 8, 225-23 1 , 248-255 


A:44, 
B:14 


aa 23-68 ! 


B:SELAD21(36-61):5/12 


262, 
291 


ORF2673 


Hypothetical 
protein 


4-20, 65-71, 99-105, 148-155, 171- 
182, 190-196, 204-210, 221-228, 
240-246 


A:16, B:3 


aa 23-68 


B:SELAE25(23-54): 2/12 


263, 
292 


ORF2694 


Hypothetical 
protein 


4-26,93-98, 121-132, 156-163, 
179-192, 198-204, 212-220, 225- 
238 


A:19, 
B:30 


aa 25-82 


B:SELAB26(27-60):5/12 


264, 
293 


ORF2695 


Hypothetical 
protein 


4-26,43-50,93-98, 107-113, 156- 
163, 179-190, 198-204, 212-218, 
225-231,247-254 s 


A:7 


aa 22-78 


A:SEFAH77(22-66): 6712 


265, 
294 


ORF2719 


two-component 
sensor histidine 
kinase, putative 


5-52, 60-71, 75-84, 91-109, 127- 
135, 141-156, 163-177, 185-193, 
201-214, 222-243, 256-262, 270- 
279, 287-293, 298-303, 321-328, 
334-384, 390-404, 41 1-418, 427- 
435, 438-^48, 453^79, 481-498, 
503-509 


B:4 


aa 123-132 


B:SELAA62(123-132): 6/12 


266, 
295 


ORF2728 


Accumulation- 
associated protein 


4-13, 36-44,76-86, 122-141, 164- 
172, 204-214, 235-242, 250-269, 
291-299, 331-337, 362-369, 377- 
396, 419-427, 459-469, 505-524, 
547-555, 587-597, 61 8-625, 633- 
652, 675-683, 715-727, 740-753, 
761-780, 803-81 1, 842-853, 962- 
968, 1006-1020 


A:265, 
B:448; 
C:4, D:9 


aa803- 
1001 


B:SELAA10(850-878): 11/12 


267, 
296 
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epldermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
per ORF 
. and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF2740 


lipase precursor 

- \ 

\ 


4-21, 190-200, 218-228,233-241, 
243-261, 276-297, 303-312, 316- 
325, 346-352, 381-387,436-442, 
457-462, 495-505, 5 18-532, 543- 
557, 574-593 


C:3 


aa 110-177 


C:GSBBL80( 11 0-177): 1/1 


358, 
364 


ORF2764 


oligopeptide ABC 
transporter, per- 
mease protein, 
putative 


14-36,62-131, 137-147, 149-162, 
164-174, 181-207,212-222,248- 
268,279-285 


D:4 


aa 6-41 j~* 


D:nd 


544, 
591 


ORF2767 


unknown con- 
served protein in 
others 


7-20, 22-35, 40-50, 52-61, 63-92, 
94-101, 103-126, 129-155, 161-178, 
192-198, 200-208, 210-229, 232- 
241, 246-273, 279-332, 338-359, 
369-383 


D:4 


aa276-316 


D:nd 


545, 
592 


ORF2809 


sodiunr.sulfate 
symporter family 
protein 


4-29, 37-53, 56-82, 87-100, 108- 
117, 121-138, 150-160, 175-180, 
189-195, 202-214, 220-247, 269- 
315, 324-337, 341-355, 361-412, 
414-423, 425-440, 447-467 


D:9 


aa266-3I7, 
aa357-401 


D: nd 


546, 
593 


ORF2851 


putative trans- 
membrane efflux 
protein 


7-13, 20-32, 37-90, 93-103, 107- 
126, 129-155, 159-173, 178-189, 
195-221, 234-247, 249-255, 268- 
303, 308-379 


D:ll 


aal37-185 


D:nd 


547, 
594 
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Table 2d: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus (new annotation) 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient .sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lairiB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in'lamb 
with IC sera 1 (471) . Ribosome display: D, LSA250/1 library with 
IC sera (1686) . **, prediction of antigenic sequences longer than 
5 amino acids was performed with the programme ANTIGENIC (Kolas- 
kar and Tongaonkar, 1990); #, identical sequence present twice in 
ORF. 



£ 

attreusan 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

G \ ~~3 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 




& 

ORF2963 


repC 


7—10 46-57 RS-OI 110—117 125— 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 
323,347-363- 


B:3, C:14; 
F:29 


aa 9 — 42 
aa 156-241 
aa 300-314 
aa 343-420 


OGSBYIS^Q-^V 1/1 

C:GSBYG39(156-241):1/1 

C:GSBYM94{343-420):26730 


394 
396 


ORF0123 


ORF1909 
- 18 aaat 
N- 

terminus 


unknown 


4-10, 25-30, 38-57, 91-108, 1 10- 
123, 125-144, 146-177, 179-198, 
216-224,226-233 


B:3, E7, 
G:l 


aa 145-163 


B:GSBXF80(150-163):5/27 
E:GSBZC17(150-163):25/4l 


409, 
410 


ORF0I60 


ORF1941 
-16 aaat 
N- 

terminus 


unknown 


4-26, 34-70, 72-82, 86-155, 160- 
166, 173-205, 207-228, 230-252, 
260-268 , 280-313 


A:l 


aa 96-172 


A:GSBXO07(96-172):5/30 


411, 
412 


ORF0657 


ORF un- 
known 


LPXTGVI 
protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 34S-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


AO, B:27, 
F:15 


aa 526-544 


B:GSBXE07-bdbl(527- 
542): 11/71 

F:SALAX70(526-544):1 1/41 


413, 
414 


ORF1050 


ORF1307 
-4 aa at 
N~termi- 
nus 


unknown 


45-68, 72-79, 91-101, 131-142, 
144-160, 179-201 


A:1,H:45 


aa 53-124 


A:GSBXM26(53-l24):7/30 


415, 
416 


ORF 1344 


ORF0212 
-10 aaat 
N- 

terminus 


NifS protein 
homolog 


13-26, 40-49, 61-68, 92-1 12, 1 14- 
123, 138-152, 154-183, 194-200, 
207-225, 229-240, 259-265, 271- 
284, 289-309, 3 1 9-324, 330-336, 
346-352, 363-372 


A:ll 


aa 24-84 


A:GSBXK59-bmd21(24- 
84):6/29 


417, 
418 



wo 
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& 

aureus&n 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology] 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF1632 


ORFU63 
-4 aa at 
N- 

terminus 


SdrH homolog 


4-31, 50-55, 243-257, 259-268, 
298-316, 326-335, 364-370, 378- 
407 


B:6, E:ll, 
F:34 


aa 101-115 
aa 115-139 
aa 158-186 


B:GSBXG53(164-182):39/71 
F:SALAP07(10l-115):ll/4l 


419, 
420 


ORF2180 


ORF0594 

-2aaat 

N- 

terminus 


LPXTGIV 
protein 


9-17, 24-45, 67-73, 82-90, 100-107, 
117-134, 137-145, 158-168, 176- 
183, 188-194,206-213, 223-231, 

Z4J— Z4o, ZoJ Z/U, Z/D— Z&Z, Zy<>— 

304, 344-355, 371-377, 382-388, 
427-433, 469-479, 500-505, 534- 
559, 597-607, 662-687, 790-815, 
918-943, 1032-1037, 1046-1060, 
1104-1112, 1128-1137, 1179-1184, 
1197-1204, 1209-1214, 1221-1239 


A:3,C:3, 
E:6, F:2, 
H:6 


aa 491-587 
aa 633-715 
aa702- 
757" 

aa 758-830 
(aa 830- 
885/ 


A:GSBXS61(49I-555):I/1 
A:GSBXL64(494-585):1/1 
A:GSBXS92(758-841):i/l 
A:bmd4(702-757): 16/30* 
(A:bmd4(830-885): 16/30)* 
F:SALBC43(519-533):4/41 


421, j 
422 


ORF2184 


ORF0590 
-8 aaat 
N-termi- 
nus 


FnbpB 


10-29, 96-116, 131-137, 146-158, 
167-173, 177-182, 185-191, 195- 
201, 227-236, 260-266, 270-284, 
291-299, 301-312, 348-356, 367- 
376, 382—396, 422—432, 442—453, j 
480-487, 497-503, 519-527, 543- 
548, 559-565, 579-585, 591-601, 
616-623, 643-648, 657-663, 706- 
718, 746-758, 791-796, 810-817, 
819-825, 833-839, 847-853, 868- 
885, 887-895,919-932 


A:2,C:4, 
G:9 


aa 694-769 
aa 774-847 


A:GSBXM62(694-769):28/28 
A:GSBXR22(774-847):1/1 


423, 
424 

P 


vJKi*Z4 /u 


- 14 aa at 

N- 

terminus 


Conserved hy- 
pothetical 
protein 


A—Til 1C ,40 <1A_CC tZQ^tl CLA 1H1 

4 Z/, .50— 4Z, 4:r-jD, Oo /J, 74— 1U1, 

131-137, 193-200, 230-235, 270- 
276, 294-302, 309-324, 334-344, 
347-364, 396-405, 431-437, 498- 
508, 513-519, 526-532, 539-544, 
547-561, 587-594, 618-630, 642- 
653, 687-699, 713-719, 752-766 




aa 4UU 441 


L :ObB Y H6U(4U U— 44 1 ):2o/3 1 


425, 
426 


ORF2498 


ORF0267 
ORFapp. 
580 aa 
longer at 
N termi- 
nus; plus 
other 
changes 


Conserved hy- 
pothetical 
protein 


8-19, 21-44, 63-76, 86-92, 281-286, 
303-322, 327-338, 344-354, 364- 
373, 379-394, 405-412, 453-460, 
501-506, 512-518, 526-542, 560- 
570, 577-583, 585-604, 622-630, 
645-673,677-691,702-715,727- 
741, 748-753, 770-785, 789-796, 
851-858, 863— 869, o/O— ool, 898- 
913, 917-924, 979-986, 991-997, 
1004-1009, 1026-1041, 1045-1052, 
1107-1114,1119-1125,1132-1137, 
1154-1169, 1173-1192, 1198-1204, 
1240-1254, 1267-1274, 1290-1298, 
1612-1627 


D:12, F:6 


aa 358-411 
aa 588-606 
aa 895-909 


0:17/21 

F:SALAT38(895-909):8/41 


427, 
428 
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& 

aureusan 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

Li 

■ _ j 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 

1 J 


Seq 
ID no: 
(DNA 
+Prot) 


ORF2548 


ORF2711 
-I2aaat 
N- 

terminus 


IgG binding 
protein A 


4-37, 44-53, 65-71, 75-82, 105-1 12, 
126-132, 136-143, 164-170, 184- 
190, 194-201, 222-232, 242-248, 
252-259, 280-291, 300-317, 413- 
420,452-460,485-503 


A:55, 
B:54, 
C;35, 
F:59, 
G:56, 
H:38 


aa 1-123 
aa 207-273 
aa 3 10-4 10 


A:GSBXK68(l-73):21/30 
A:GSBXK41(35-123):I/1 
A:GSBXN38(207-273): 1 9/30 
A:GSBXL1 1(310-363): 10/30 
B:GSBXB22(394^06):37/7 1 
F:SALAM17(394-^06):29/41 


429, 
430 


ORF2746 


ORF2507 
-3 aaat 
N- 

terminus 


homology with 
ORF1 


4-9, 12-17,40-46, 91-103, 106-U3, 
116-125, 150-160, 172-177, 182- 
188, 195-206, 241-261, 263-270, 
277-285, 287-294 


A:1,H:13 


aa 63-126 


A:GSBXO40(66-123):8/29 


431, 
432 


ORF2797 


ORF2470 
-24 aa at 
N-temii- 
nus 


unknown 


13-32, 40-75, 82-95, 97-1 12, 1 15- 
121, 124-154, 166-192,201-225, 
227-252, 268-273, 288-297, 308- 
375, 379-434 


B:3, E:2, 
F:13,H:3 


aa 159-176 
aa 325-339 


B:GSBXE85(159-176):i 1/27 
F:SALAQ47(159-176):8/41 


433, 
434 


ORF2960 


ORF2298 
-5 aaat 
N- 

tenninus 


putative 
Exotoxin 


8-31, 35-44, 106-113, 129-135, 
154-159, 168-178,203-215,227- 
236, 240-249, 257-266, 275-281, 
290-296, 298-305, 314-319, 327- 
334 


C:101, 
E:2, H:58 


aal-80 
aa 48-121 
aa 98-190 


C:GSBYG32(l-80)::677 
C:GSBYG61-bhe2(48- 
H6):26/30 

C:GSBYN80(98-190):13/17 


435, 
436 


ORF2963 


ORF2295 
-5 aaat 
N- 

terminus 


putative 
Exotoxin 


8-23, 35-41, 64-70, 81-87, 109-115, 
121-132, 150-167, 177-188, 194- 
201, 208-216, 227-233, 238-248, 
265-271,279-285 


Ci3, E.*3, 
G:l 


aa 17-95 


C:GSBYJ58(17-95):9/15 


437, 
438 | 



a 



a 
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s. 

aureusan 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology] 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location ol 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF3200 


ORFI33I 
+8506 aa 
atN- 
terminus 


putative 
extracellular 
matrix binding 
protein 


8-32, 45-52, 92-103, 154-159, 162- 
168, 207-214, 232-248, 274-280, 
297-303, 343-349, 362-375, 425- 
442, 477-487, 493-498, 505-512, 
522-533, 543-550, 558-564, 568- 
574,580-600,618-630,647-652, 
658-672, 692-705, 71 1-727, 765- 
771, 788-798, 812-836, 847-858, 
870-898,903-910, 1005-1015, 
1018-1025, 1028-1036, 1058-1069, 
1075-1080, 1095-1109, 1111-1117, 
1119-1133, 1166-1172, 1183-1194, 
1200-1205, 1215-1222, 1248-1254, 
1274-1280, 1307-1317, 1334-1340, 
1381-1391, 1414-1420, 1429-1439, 
1445-1467, 1478-1495, 1499-1505, 
1519-1528, 1538-1550, 1557-1562, 
1572-1583, 1593-1599, 1654-1662, 
1668-1692, 1701-1707, 1718-1724, 
1738-1746, 1757-1783, 1786-1793, 
1806-1812, 1815-1829, 1838-1848, 
1853-1860, 1875-1881, 1887-1893, 
1899-1908, 1933-1940, 1952-1961, 
1964-1970, 1977-1983, 1990-1996, 
2011-2018, 2025-2038, 2086-2101, 
2103-21 17, 2177-2191, 2195-2213, 
2220-2225, 4*2237-2249, 2273- 
2279, 2298-2305, 2319-2327, 2349- 
2354, 2375-2381, 2391-2398, 2426- 
2433, 2436-2444, 2449-2454, 2463- 
2469, 2493-2499, 2574-2589, 2593- 
2599, 2605-261 1, 2615-2624, 2670- 
2684, 2687-2698, 2720-2727, 2734- 
2754, 2762-2774, 2846-2866, 2903- 
2923, 2950-2956, 2985-2998, 3011- 
3031, 3057-3064, 2"3102-31 17, 
3137-3143,3186-3195, 3211-3219, 
3255-3270, 3290-3300, 3327-3334, 
3337-3343, 3390-3396, 3412-3419, 
3439-3446, 3465-3470, 3492-3500, 
3504-3510, 3565-3573, 3642-3650, 
3691-3698, 3766-3775, 3777-3788, 
3822-3828, 3837-3847, 3859-3864, 
3868-3879, 3895-3902, 3943-3951, 
3963-3971, 3991-3997, 4018^030, 
4054-4060, 4074-4099, 4123-4129, 
4147-4153, 4195-4201, 4250-4255, 
4262-4267, 4270-4277, 4303-4310, 


A:ll, 
B:ll, 
C:36, 
H:32 


aa8543- 
8601 
aa8461- 
8475 


A:GSBXL07(8543-8601):6/28 


439, 
440 



wo 
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4321-4330, 4343-4352, 4396-4408, 
4446-445 1 , 447 1 -448 1 , 4503-4509, 
4516-4534, 4596-4604, 4638-4658, 
4698-4710, 4719-4732, 4776-4783, 
4825-4833, 4851-4862, 4882-4888, 
4894-4909, 4937-4942, 5047-5054, 
5094-5 1 00, 5 1 02-5 1 1 2, 5 1 20-5 1 25, 
5 1 46-5 1 53, 5 1 55-5 1 64, 5203-52 1 4, 
5226-5236, 5278-5284, 5315-5321, 
5328-5342, 5348-5359, 5410-5420, 
5454-5466, 5481-5489, 5522-5538, 
5597-5602, 5607-5614, 0"5623- 
5629, 5650-5665, 5707-5719, 5734- 
5742, 5772-5778, 5785-5790, 5833- 
5845, 5857-5863, 5899-5904, 5908- 
5921, 5959-5971, 5981-5989, 6010- 
6017, 6034-6043, 6058-6064, 61 12- 
6120, 6154-6169, 6210-6217, 6231- 
6240, 6261-6268, 6288-6294, 6318- 
6324, 6340-6349, 6358-6369, 6402- 
6407, 6433-6438, 6483-6493, 6513- 
6519, 6527-6546, 6561-6574, 6599- 
6608, 6610-6616, 6662-6673, 6696- 
6705, 6729-6743, 6769-6775, 6792- 
6801, 6819-6828, 6840-6846, 6860- 
6870, 6915-6928, 6966-6972, 7021- 
7028, 7032-7047, 7096-7101, 7109- 
7117, 7138-7149, 7157-7162, 7201- 
7206, 7238-7253, 7283-7294, 7296- 
7302, 7344-7365, 7367-7376, 7389- 
7404, 7413-7433, 7475-7482, 7493- 
7500, 7535-7549, 7596-7608, 7646- 
7651, 7661-7678, 7722-7731, 7741- 
7754, 7764-7769, 7776-7782, 7791- 
7806, 7825-7837, 7862-7875, 7891- 
7897, 7922-7931, 7974-7981, 7999- 
8005, 8039-8045, 8049-8065, 807O- 
8075, 8099-81 12, 81 19-8125, 8151- 
8158, 8169-8181, 8226-8232, 8258- 
8264, 8291-8299, 8301-8310, 8325- 
8335, 8375-8389, 8394-8400, 8405- 
8412, 8421-8436, 8478-8485, 8512- 
8521, 8528-8538, 8564-8579, 8587- 
8594, 8603-8615, 8626-8637, 8640- 
8646, 8657-8672, 86E4-mU $725- 
8736, 8748-8761, 8777 T 8783, 8794- 
8799, 8810-8825, 8851-8862, 8874- 
8887, 8903-8912, 8914-8926, 8933- 
8943, 8954-8960, 8979-8988, 9004- 
90 M, 9035-9041, 9056-9069, 9077- 
9086, 9088-9096, 9106-91 1 1, 9124- 
9133,9183-9191, 9224-923 1 , 9235- 
9241, 9250-9265, 9279-9290, 9295- 
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9300, 9326-9343, 9408-9414, 9422- 
9427, 9435-9441, 9455-9461, 9507- 
9517, 9532-9538, 9580-9589, 9594- 
9600, 9614-9623, 9643-9648, 9665- 
9683, 9688-9700, 9720-9726, 9?42- 
9758, 9767-9775, 9795-9800, 9817- 
9835, 9842-9847, 9912-9919, 9925- 
9938, 9943-9963, 9970-10009, 
10025-10031, 10037-10043, 10045- 
10063, 10066-10073, 10117-10124, 
10126-10136, 10203-10210, 10218- 
10225, 10232-10242, 10287-10292, 
10303-10323, 10352-10360, 10385- 
10396, 10425-10431, 10452-10459, 
10480-10485 
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Table 3. Serological proteome analysis of S. aureus surface 
proteins using human sera 

a) S_» aureus /agr "stress conditions" 



Spot ID/sera 


IC40 
1:20,000 


IC35, N26, C4 
1:50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 


N22 1:10.000 
IC40 1:50,000 


PCK2 


+ 


+ 




+ 


PCK4 


+ 


+++ 




+++ 


PCK5 




(+) 




+ 


PCK6 


+ 


+ 




+ 



Spot ID/sera 


IC35, 40 
1:50,000 
N22 1:10,000 


P-pool 
(P6,18,25,28,29) 
1:50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 




PAC1 


L.J 


•H- 






PAC2 


++ 


+++ 






PAC3 




+ 






PAC5 




++ 







Spot ID/sera 


P-pool 


Infant 14 


IC pool/IgG 


IC pool/lgA 




(P6,1 8,25^9) 


1:10,000 


(N26, IC34,35) 


(N26, IC34,35) 




1:50,000 each 




1:30,000 each 


1:30,000 each 


PAC11 


++ 




++ 


++ 


PAC12 


++ 




++ 


++ 


PAC13 








++ 


PAC14 






+ 


r :: \ 


PAC15 






+++ 


+-H- 


PAC16 


+ 




+ 


+ 


PAC17 


+ 




+ 


+ 


PAC18 


++ 








PAC19 






++ 


++ 


PAC20 


++ 








POV31 


+++ 








POV32 


+ 








POV33 


+ 








POV34 


+ 








POV35 


+ 








POV36 


+ 








POV37 


++ 









WO 02/059148 PCT7EP02/00546 

- 98 - 



POV38 


++ 








POV39 


+++ 








POV40 


+++ 









b) S. aureus/CQL "standard conditions" 



Spot ID/sera 


IC pool 


IC35 


P18 


P25 


P1 


P29 


Infant 18 




(N26,IC34,35) 


1:20,000 


1:10,000 


1:10,000 


1:5,000 


1:2,500 


1:10,000 




1 :ou,ouu eacn 
















+++ 


+++ 


+++ 


+++ 


+++ 






rUV«5. 1 


1 1 t 

T"l"r 


+++ 


+++ • 


+++ 


+++ 






POV3.2 


+++ 


+++ 


+++ 


+++ 


+++ 






POV4 


+ 


+++ 












POV7 






+++ 










POV10 




++ 


<+) 


(+) 




(+) 




POV12 












+++ 




P0V13 


++ 


+++ 


+++ 


+++ 


++ 


++ 




POV14 


++ 


+++ 


+++ 


■H- 


++ 


++ 




POV15 


+ 


+ 




+ 


(+) 







c) S. aureus/CQL "stress conditions" 



Spot ID/sera 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


IC34+IC35 
1:20,000 each 


P18 

1:10,000 


P29 
1:10,000 


Infant 14 
1:10,000 


POV16 




+++ 








POV17 




+++ 


(+) 






POV18 


+ 




++ 






POV19 


(+) 




+++ 






POV21 






+ 






POV23 




+ 








POV24 




+ 








POV25 


+ 
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Table 4. S. aureus antigens identified by MALDI -TOP-MS sequencing 
(ORFs in bold were also identified by bacterial surface display) 

Prediction of antigenic regions in selected antigens identified 
by serological proteome analysis using human sera 



spot ID 


S. aureus pro- 
tein 
(ORFno./ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


PCK2 


ORF0599 


Glycinamide-ribosyl synthase 


107, 108 


cytoplasmic 


PCK5 


ORF0484yitU 


conserved hypoth. protein (yitU) 


109,110 


cytoplasmic 


PCK6 


ORF2309 
mqo 


membrane-associated malate-quinone 
oxidase 


111,112 


peripheral mem- 
brane 


POV2 


ORF0766aux1 


protein phosphatase contributing to me- 
thicilin resistance 


113,114 


trans-membrane 


POV4, 17 
PAC14, 19 


ORF0078 EF- 
TU 


C-terminal part of 44 kDa protein simiiar 
to elongation factor Tu 


115,116 


cytoplasmic/ se- 
creted 


POV5 1 » 


ORF0782 


3-ketoacyl-acyl carrier protein reduc- 
tase (fabG) 


117,118 


cytoplasmic 


POV7 


ORF0317 SecA 


protein transport across the membrane 
SecA 


39, 91 


cvtoDlasmic 


POV10 


ORF1252 vrzC 


hvoothetical BACSU 1 1 9 kri nrotein 
(upf0074 (rff2) family) 


119, 120 


c vton 1 q m i n 


POV12 


ORF0621 pdhB 


dihydrolipoamide acetyltransferase 
(pdhB) 


121, 122 


cytoplasmic 


POV14 


ORF0072 rpoB 


DNA-directed RNA polymerase B 


125, 126 


cytoplasmic 


POV15 


ORF0077 EF- 
G 


85 kD vitronectin binding protein 


127, 128 


cytoplasmic 


POV18 


not found 
YLY1 


general stress protein YLY1 


129, 130 


cytoplasmic 


POV30 '> 


ORF0069 RL7 


ribosomal protein L7 


131, 132 


cytoplasmic 


POV21 


ORF0103 
yckG 


probable hexulose-6-phosphate syn- 
thase (yckG) 


133,134 


cytoplasmic 


,POV24 


ORF0419 
yurX 


conserved hypothetical protein (yurX) 


137, 138 


cytoplasmic 
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spot ID 


S. aureus pro- 
tein 
(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(una, Prot) 


Putative local- 
tzation 


POV25 


ORF2441 
gidA 


glucose inhibited division protein a (gidA) 


139, 140 


cytoplasmic 


PAC1 


ORF1490 
prsA 


protein export protein prsa precursor 
(prsA) 


173, 174 


periplasmic 


PAC2 


ORF1931 
ModA 


periplasmic molybdate binding protein 
(ModA) 


175, 176 


surface 


PAC3 


ORF2053 


heavy metal dependent transcriptional 
activator, putative regulator of multidrug 
resistance efflux pump pmrA 


177, 178 


cytoplasmic 


PAC5 


ORF2233 
ydaP 


Dvruvate oxidase (vdaP) 


179, 180 


cytoplasmic 


PAC11 


ORF1361 


LPXTGV, extracellularmatrix-bdg. 


3, 56 


surface 


PAC12 


ORF1244 
alaS 


alanyl-tRNA synthetase 


159, 160 


cytoplasmic 


PAC13 


ORF0835 
ymfA 


RNA processing enzyme/ATP-bdg. 


161, 162 


cytoplasmic 


PAC15 


ORF1124 
bfmBB 


lipoamid acyltransferase component of 
branched-chain alpha-keto acid dehy- 
drogenase complex 


163, 164 


cytoplasmic 


PAC16 


ORF0340 
GAPDH 


glyceraldehydes-3-phosphate 
dehydrogenase 


165, 166 


cytoplasmic 


PAC17 


not found 
Contig83 


5*— methvKhioadenosine nucleosidase /) 
S-adenosylhomo-cysteine nucleosidase 




cytoplasmic 


PAC20 


ORF2711 


75% identity to ORF2715 
similar to hypothetical proteins 


167, 168 


unknown 






CJ3 rVLScf OUUdUB \}\\J\Xi\\\ 


236 238 


surface 




L/rlrUOOa 


OQ l^r^a ci iriar^a r\rr\tatn 

£o Kua ouiiace proiein 


236 238 


surface 


POV33 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV34 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV35 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV36 


ORF00661 


LPXTG-motif cell wall anchor domain 
protein 


235, 237 


surface 


POV37 


ORF0659 


29 kDa surface protein 


236,238 


surface 



WO 02/059148 



- 101 - 



PCT/EP02/00546 



SDOt ID 


S. aureus pro— 

teln 
(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV38 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV39 


ORF0657 


LPXTG-anchored surface protein 


1, 142 


surface 


POV40 


not identified 









Seq ID no: 
(Protein) 


spot ID 


S. aureus ORF 
no./abbrev. 


Putative local- 
ization 


Putative antigenic surface areas 
(Antigenic package) 


112 


PCK6 


ORF2309 
mqo 


peripheral 
memorane 


61-75, 82-87, 97-104, 113-123, 128-133, 

OHQ-OI OOA OOQ OOft OAG. OCi OCQ 0"7i 

<£Uo— <clO, £cAr- ^OO— ^4o, « 1— £Oo, <s/l- 

286, 288-294, 301-310, 316-329, 337-346, 
348-371, 394-406, 418-435, 440-452 


1 1 A 


pov/o 


HDC7RR ai iv1 


iran a—mem- 
brane 


QO— AA AQ—Q1 1fi1_11ft 191—1 9ft 
OU— Of , *Hf— OO, OO— 57 I , IUI— I IO, l^l— I^O, 

136-149, 175-183, 185-193, 206-212, 222- 
229, 235-242 


116 


POV4 


ORF078 EF-Tu 


cytoplasmic/ 
secreted 


28-38, 76-91, 102-109, 118-141, 146-153, 
155-161, 165-179, 186-202, 215-221,23*- 
249, 262-269, 276-282, 289-302, 306-314, 
321-326, 338-345, 360-369, 385-391 


176 


PAC2 


ORF1931 
ModA 


periplasmic 


29-44, 74-83, 105-113, 119-125, 130-148, 
155-175, 182-190, 198-211, 238-245 


174 


PAC1 


ORF1490 
prsA 


periplasmic 


5-24, 38-44, 100-106, 1 18-130, 144-154, 
204-210, 218-223, 228-243, 257-264, 266- 
286, 292-299 


168 


PAC20 


ORF271 1 


unknown 


7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 
109-124, 129-152, 158-163, 175-190, 193- 
216,219-234 



spot ID 


Gl no. or 
TIGR no. 


S. aureus pro- 
tein 
(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


PCK2 


TIGR1280 


ORF0599 


Glycinamide-ribosyl synthase 


107, 108 
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PCK4 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


rUM 




HRFfMRA \/itl 1 


conservea nypoin. protein ^yuu^ 


1 no 1 1 n 




I IvjnD lot 




mernurane— associate a rnaiaie— quinone 
oxidase 


111 110 
1 1 1, lit 


POV2 


6434044 


ORF0766aux1 


protein phosphatase contributing to methi- 
cilin resistance /""{ 


113,114 


POV3.1 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 






ORP09RQ IoqA 

vjnr^Do isaH 


possiDiy aanes ion/ aggregation 


12, 64 


POV4 


TIGR8079 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


POV5 '» 


TIGR8091 


ORF0782 


3-ketoacyl-acyl carrier protein reductase 
(fabG) 


117,118 


rUV/ 


0CAA70A 


UnrlkJl / beCA 


protein transport across tne memDrane 
SecA 


Oft OH 


rUVlU 


I lonoUy/ 


UHri ^o<: yrzo 


nypotneticai dauou n.y ko protein 
(upf0074 (rff2) family) 


44Q 4 OA 

i iy, 12U 


POV12 


2499415 


ORF0621 pdhB 


dihydrolipoamide acetyltransferase (pdhB) 




POV13 


7470965 


ORF0094SdrD 


fibrinogen-bdg. (LPXTG) protein homolog 
(SdrD) 


123, 124 


POV14 


1350849 


ORF0072 rpoB 


DNA-directed RNA polymerase B 


125, 126 


POV15 


6920067 


ORF0077 EF-G 


85 kD vitronectin binding protein 


127, 128 


P0V17 


TIGR8079 


ORF0078 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


POV18 


3025223 


not found 


general stress protein YLY1 


129, 130 


POV30 11 


350771 


ORF0069 RL7 


ribosomal protein L7 


131, 132 


POV21 




ORF0103 


probable hexulose-6-phosphate synthase 
(yckG) 


133,134 


POV23 




ORF0182 


lipoprotein (S.epidermis) 


135, 136 



1) identified from a total lysate from S. aureus 8325-4 spa- grown under 
standard conditions. Seroreactivity with 1/1 patient and 2/4 normal sera but 
not with infant serum (C5) . 
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Claims: 

1. Method for identification, isolation and production of 
hyperimmune serum-reactive antigens from a pathogen, a tumor, an 
allergen or a tissue or host prone to auto- immunity, said anti- 
gens being suited for use in a vaccine for a given type of animal 
or for humans, characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, tumor, al- 
lergen or tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, tumor, allergen or tissue or host prone to auto-immu- 
nity 

♦screening said at least one expression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto-immunity, . 

♦identifying the hyperimmune serum- reactive antigen portion of 
said identified antigens and which hyperimmune serum-reactive 
antigens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive anticpns by 
chemical or recombinant methods , 1 

2. Method for identification, isolation and production of a 
practically complete set of hyperimmune serum-reactive antigens 
of a specific pathogen, said antigens being suited for use in a 
vaccine for a given type of animal or for humans, characterized 
by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of 
said specific pathogen, 
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♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, I ' 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, ■'--/.../ 
♦comparing the hyperimmune serum-reactive antigens identified!.. J 
in the repeated screening and identification steps with the 
hyperimmune serum- reactive antigens identified in the initial 
screening and identification steps, 

♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- 
tive antigens are identified in a further repeating step only . 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

3. Method according to claim 1 or 2 characterized in that at 
least one of said expression libraries is selected from a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

4. Method according to claim 2 characterized in that said at 
least three different expression libraries are at least a. ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 



5. Method according to any one of claims 1 to 4, characterized 
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in that said plasma pool is a human plasma pool taken from indi- 
viduals having experienced or are experiencing an infection with 
said pathogen. 

6. Method according to any one of claims 1 to 5, characterized 
in that said expression libraries are genomic expression librar- 
ies of said pathogen. 

7. Method according to any one of claims 1 to 6, characterized 
in that said expression libraries are complete genomic expression 
libraries, preferably with a redundancy of at least 2x, more pre- 
ferred at least 5x, especially at least lOx. 

8. Method according to any one of claims 1 to 7, characterized 
in that it comprises the steps of screening at least a ribosomal 
display library, a bacterial surface display library and a pro- 
teome with said antibody preparation and identifying antigens 
which bind in at least two, preferably which bind to all, of said 
screenings to antibodies in said antibody preparation. 

9. Method according to any one of claims 1 to 8, characterized 
in that said pathogen is selected from the group of bacterial, 
viral, fungal and protozoan pathogens. L J 

10. Method according to any one of claims 1 to 9, characterized 
in that said pathogen is selected from the group of human immun- 
edeficiency virus, hepatitis A virus, hepatitis B virus, hepati- 
tis C virus, Rous sarcoma virus, Epstein-Barr virus, influenza 
virus, rotavirus, Staphylococcus aureus, Staphylococcus epider- 
midis, Chlamydia pneumoniae, Chlamydia trachomatis, Mycobacterium 
tuberculosis, Mycobacterium leprae, Streptococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus agalactiae, Enterococcus 
faecalis, Bacillus anthracis, Vibrio cholerae, Borrelia burgdor- 
feri, Plasmodium sp., Aspergillus sp. or Candida albicans. 

11. Method according to any one of claims 1 to 10, characterized 
in that at least one of said expression libraries is a ribosomal 
display library or a bacterial surface display library and said 
hyperimmune serum-reactive antigens are produced by expression of 
the coding sequences of said hyperimmune serum-reactive antigens 
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contained in said library. 

12. Method according to any one of claims 1 to 11, characterized 
in that said produced hyperimmune serum-reactive antigens are 
finished to a pharmaceutical preparation, optionally by addition 
of a pharmaceutical ly acceptable carrier and/or excipient. 

13. Method according to claim 12, characterized in that said 
pharmaceutical preparation is a vaccine. 

14. Method according to claim 12 or 13, characterized in that 
said pharmaceutical ly acceptable carrier and/or excipient is an 

immunostimulatory compound. .-— • , 

! \ 

r i 

15. Method according to claim 14, characterized •-in that said im- 
munostimulatory compound is selected from the group of polycati- 
onic substances, especially polycationic peptides, 
immunostimulatory deoxynucleotides, alumn, Freund's complete ad- 
juvans, Freund's incomplete adjuvans, neuroactive compounds, es- 
pecially human growth hormone, or combinations thereof . 

16. Method according to any one of claims 1 to 15, characterized 
in that said individual antibody preparations are derived from 
patients with acute infection with said pathogen, especially from 
patients with an antibody titer to said pathogen being higher 
than 80%, preferably higher than 90%, especially higher than 95% 
of human patient or carrier sera tested. 

17. Method according to any one of claims 1 to 16, characterized 
in that at least 10, preferably at least 30, especially at least 
50, individual antibody preparations are used in identifying 
said hyperimmune serum-reactive antigens. 

18. Method according to any one of said claims 1 to 17, charac- 
terized in that said relevant portion of said individual antibody 
preparations from said individual sera are at least 10, prefera- 
bly at least 30, especially at least 50 individual antibody 
preparations, and/or at least 20 %, preferably at least 30 %, es- 
pecially at least 40 %, of all individual antibody preparations 
used in said screening. 
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19. Method according to any one of claims 1 to 18, characterized 
in that said individual sera are selected by having an IgA titer 
against a lysate, cell wall components or recombinant proteins of 
said pathogen being above 4000 U, especially above 6000 U, and/ or 
by having an igG titer being above 10000 U, preferably above 
12000 U. 

20. Method according to any one of claims 1 to 19, characterized 
in that said pathogen is a Staphylococcus pathogen, especially 
Staphylococcus aureus, and/or Staphylococcus epidermidis. 

21. A hyperimmune serum-reactive antigen selected from the group 
consisting of the sequences listed in any one of Tables 2a, 2b, 
2c, 2d, 3, 4 and 5, especially selected from the group consisting 
of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 76, 77, 78, 
79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 
102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 126, 
128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 155 and 
hyperimmune fragments thereof. 

22. A hyperimmune serum-reactive antigen obtainable by a method 
according to any one of claims 1 to 20 and being selected from 
the group consisting of the sequences listed in any one of Tables 
2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the group 
consisting of ■ Seq.ID No. 56, 57, 59, 60, 67, .70, 72, 73, 74, 75, 
76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 
99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 
120, 122, 126, 128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 
155 and hyperimmune fragments thereof. 

23. Use of a hyperimmune serum-reactive antigen selected from the 
group consisting of the sequences listed in any one of Tables 2a, 
2b, 2c, 2d, 3, 4 and 5, especially selected from the' group con- 
sisting of Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 
89, 90, 92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 
138, 140, 142, 151, 152, 154, 155, 158 and hyperimmune fragments 
thereof for the manufacture of a pharmaceutical preparation, es- 
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pecially for the manufacture of a vaccine against staphylococcal 
infections or colonization in particular against Staphylococcus 
aureus or Staphylococcus epidermidis . 

24. Hyperimmune fragment of a hyperimmune serum-reactive antigen 
selected from the group consisting of peptides comprising the 
amino acid sequences of column "predicted immunogenic aa", "Loca- 
tion of identified immunogenic region" and "Serum reactivity with 
relevant region" of Tables 2a, 2b, 2c and 2d and the amino acid 
sequences of column "Putative antigenic surface areas" of Table 4 
and 5, especially peptides comprising amino acid No. aa 12-29, 
34-40, 63-71, 101-110, 114-122, 130-138, 140-195, 197-209, 215- 
229, 239-253, 255-274 and 39-94 of Seq.ID No. 55, 
aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49, 63- 
77. and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 10.5-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, 
321-329, 344-352, 691-707, 358-411 and 588-606, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024, 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 20.94-2100, 2112-2118, 2196-2205, 
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2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, ,83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 

aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791.-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, fJ 
aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, ' 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135,' 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
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278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 
226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 
aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482, 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 
216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 
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aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, r < 

aa 13-27, 42-63, 107-191, 198-215, 218-225, . 233-250, 474-367, of 

Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535,. 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402/ of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, L \ 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 
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348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314,,-, 

321-326, 338-345, 360-369, 385-391 of Seq.ID No. 116, 

aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 

228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 

424, 426-438, 441-452, 484-491, 522-528, 541-549, 563^569, 578- 

584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62 ,. 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682^ 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, [1 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 

158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 

243, 257-264, 266-286, 292-299 of Seq.ID.No. 174, 

aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 

198-211, 238-245 of Seq.ID.No. 176, and fragments as depicted in 

Tables 2 and 4 and fragments comprising at least 6, preferably 
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more than 8, especially more than 10 aa of said sequences. 

25. Helper epitopes of an antigen or a fragment, as defined in 
anyone of claims 21 to 24, especially peptides comprising frag- 
ments selected from the peptides mentioned in column "Putative 
antigenic surface areas" in Table 4 and 5 and from the group aa 
6-40, 583-598, 620-646 and 871-896 of Seq. ID. No. 56 , aa 24-53 of ' 
Seq.ID.No.70, aa 240-260 of Seq. ID. No. 74, aa 1660-1682 and 1746- 
1790 of Seq. ID, No. 81, aa 1-29, 680-709, and 878-902 of 

Seq. ID. No. 83, aa 96-136 of Seq. ID. No. 89, aa 1-29, 226-269 and 
275-326 of Seq. ID. No. 94, aa 23-47 and 107-156 of Seq. ID. No. 114 
and aa 24-53 of Seq. ID. No. 142 and fragments thereof being T-cell 
epitopes. 

26. Vaccine comprising a hyperimmune serum-reactive antigen or a 
fragment thereof, as defined in any one of claims 21 to 25. 

27. Vaccine according to claim 25, characterized in that it fur- 
ther comprises an immunostimulatory substance, preferably se- 
lected from the group comprising polycationic polymers, 
especially polycationic peptides, immunostimulatory deoxynucleo- 
tides (ODNs), neuroactive compounds, especially human growth hor- 
mone, alumn, Freund's complete or incomplete adjuvans or 
combinations thereof. 

28. Preparation comprising antibodies against at least one anti- 
gen or a fragment thereof, as defined in any one of claims 21 to 
25. 

29. Preparation according to claim 27, characterized in that said 
antibodies are monoclonal antibodies. 

30. Method for producing a preparation according to claim 28, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
■one of the claims 21 to 25, to said animal, 
•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
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gen and \ j 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

31. Method according to claim 29, characterized in that said re- 
moving the spleen or spleen cells is connected with killing said 
animal . 

32. Method for producing a preparation according to claim 27, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any. 
one of the claims 21 to 25, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and L . I 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

33. Use of a preparation according to claim 27 or 28 for the 
manufacture of a medicament for treating or preventing staphylo- 
coccal infections or colonization in particular against Staphy- 
lococcus aureus or Staphylococcus epidermidis. 

r s 

34. A screening method assessing the consequences of functional 
inhibition of at least one antigen or a fragment thereof, as de- 
fined in any one of claims 21 to 25. 
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SEQUENCE LISTING 

Intercell Biomedizinische Forschungs- und Entwicklungs AG 
Cistern Biotechnologies GmbH 

R 39035 

Priority: Austrian Patent Application No. A 130/2001 of 
26.01.2001 

Seq.ID Nos. 1-598 

Organisms: S. aureus; S . epidermidis 



1. 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 

gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 

gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 

agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 

gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 

gaagfctaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 

acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgccataaaagac " 

aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 

actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 

tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 

tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 

gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 

cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 

tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 

ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 

aaacttcctgaaaaattaaaggctgagtaicaagaagaaattagaggatacaaagaaagct 

ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 

aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 

tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 

ta^atggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 

cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 

gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgattgattat 

gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 

aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 

cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 

gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 

aaaggcgtaacgcttgctacaaaaccaactaaaggtgaagtagaatcaagtagtacaact 

ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactggttcatcaaaa 

acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 

ttacaaaaagcaaacattaaacacacaaatgatggacacactcaaagccaaaacaataaa 

aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 

atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 

agaaaacgtaaaaactaa 


2. 


atgagaaatatagagaatctaaatcccggagattcagttgatcactttttcttagtgcat 

aaagctacacagggtgtaacagcacaaggtaaagattatatgacattacatttgcaagat 

aaaagtggtgaaattgaagcgaaattttggacggctacaaaaaatgatatggcaacaatc 

aagcctgaagaaattgtacatgttaaaggtgacatcataaactatcgcggaaataaacag 

atgaaagtcaaccaaattagactagcgacaactgaagatcaattaaaaacagaacaattt 

gtagatggtgcacctttatcaccggcagaaatacaagaagagatttctcattatttgcta 

gatattgaaaatgctaatttacaacgtatcacacgtcatttattgaaaaaatatcaagaa 

cgattttacacatatccagctgctagttctcatcatcataactttgcgagtggcttaagc » 

tatcatgtattaacgatgttacgtattgcaaaatcaatttgtgacatttatccattgtta 

aacaaaagtttgttatatagtggtattattttgcatgatattggtaaagttagagaattg 

agtggtcctgttgcgacgtcgtatacagtcgaaggtaacttattaggacacatctcgatt 

gcgagtgatgaagtagttgaagcagctcgtgaattgaacattgaaggagaagaaatcatg 

ttgttaagacatatgattttatctcatcatggtaagttagagtatggttctccaaaactg 

ccatacttaaaagaagcagaaattttatgctatatcgataatatcgatgctagaatgaat 

atgtttgaaaaggcatataaaaaaactgacaagggtcagtttacagataaaatatttggt 

cttgaaaatcgtagattctacaatcctgaatcactcgat 
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3. 


atgaacaaacatcacccaaaattaaggtctttctattctattagaaaatcaactctaggc 
gttgcatcggtcattgtcagtacactatttttaattacttctcaacatcaagcacaagca 
gcagaaaatacaaatacttcagataaaatctcggaaaatcaaaataataatgcaactaca 
actcagccacctaaggatacaaatcaaacacaacctgctacgcaaccagcaaacactgcg 
aaaaactatcctgcagcggatgaatcacttaaagatgcaattaaagatcctgcattagaa 
aataaagaacatgatataggtccaagagaacaagtcaatttccagttattagataaaaac 
aatgaaacgcagtactatcactttttcagcatcaaagatccagcagatgtgtattacact 
aaaaagaaagcagaagttgaattagacatcaatactgcttcaacatggaagaagtttgaa 
gtctatgaaaacaatcaaaaattgccagtgagacttgtatcatatagtcctgtaccagaa 
gaccatgcctatattcgattcccagtttcagatggcacacaagaattgaaaattgtttct 
tcgactcaaattgatgatggagaagaaacaaattatgattatactaaattagtatttgct 
aaacc ta 1 1 ta taacga tec t tcac t tgtaaaa t caga tacaaa tga tgcagtag t aacg 
aatgatcaatcaagttcagtcgcaagtaatcaaacaaacacgaatacatctaatcaaaat 
acatcaacgatcaacaatgctaataatcaaccgcaggcaacgaccaatatgagtcaacct 
gcacaaccaaaatcgtcaacgaatgcagatcaagcgtcaagccaaccagctcatgaaaca 
aat tc taatggtaa tac taacga taaaacgaatgagtcaagtaatcagtcggatgttaat 
caacagtatccaccagcagatgaatcactacaagatgcaattaaaaacccggctatcatc 
gataaagaacatacagctgataattggcgaccaattgattttcaaatgaaaaatgataaa 
ggtgaaagacagttctatcattatgctagtactgttgaaccagcaactgtcatttttaca 
aaaacaggaccaataattgaattaggtttaaagacagcttcaacatggaagaaatttgaa 
g 1 1 tatgaaggtgacaaaaagt taccagtcgaa t tagtatca ta tgat tc tgataaaga t 
tatgcctatattcgtttcccagtatctaatggtacgagagaagttaaaattgtgtcatct 
attgaatatggtgagaacatccatgaagacta tgat tat acgctaatggtctttgcacag 
cctattactaataacccagacgactatgtggatgaagaaacatacaatttacaaaaatta 
ttagctccgtatcacaaagctaaaacgttagaaagacaagtttatgaattagaaaaatta 
caagagaaattgccagaaaaatataaggcggaatataaaaagaaattagatcaaactaga 
gtagagttagc tgatcaagt taaatcagcagtgacggaatttgaaaatgttacacctaca 
aatgatcaattaacagatttacaagaagcgcattttgttgtttttgaaagtgaagaaaat 
agtgagtcagttatggacggctttgttgaacatccattctatacagcaactttaaatggt 
caaaaa ta tgt agtga tgaaaacaaagga tgacagt tac tggaaaga 1 1 taa t tgtagaa 
ggtaaacgtgtcactactgtttctaaaga tec taaaaataattctagaaege tgat tttc 
ccatatatacctgacaaagcagtttacaatgcgattgttaaagtcgttgtggcaaacatt 
ggttatgaaggtcaatatcatgtcagaattataaatcaggatatcaatacaaaagatgat 
gatacatcacaaaataacacgagtgaaccgctaaatgtacaaacaggacaagaaggtaag 
gttgctgatacagatgtagctgaaaatagcagcactgcaacaaatcctaaagatgcgtct 
gataaagcagatgtgatagaaccagagtctgacgtggttaaagatgctgataataatatt 
gataaagatgtgcaacatgatgttgatcatttatccgatatgtcggataataatcacttc 
gataaatatgatttaaaagaaatggatactcaaattgccaaagatactgatagaaatgtg 
gataaagatgccgataatagcgttggtatgtcatctaatgtcgatactgataaagactct 
aataaaaataaagacaaagtcatacagctgaatcatattgccgataaaaataatcatact 
ggaaaagcagcaaagc t tgacgt agtgaaacaaaa t ta taa taa tacagacaaag t tac t 
gacaaaaaaacaac tgaacatc tgccgagtgatat tcataaaac tgtagataaaacagtg 
aaaacaaaagaaaaagccggcacaccatcgaaagaaaacaaacttagtcaatctaaaatg 
ctaccaaaaactggagaaacaacttcaagccaatcatggtggggcttatatgcgttatta 
ggtatgttagctttattcattcctaaattcagaaaagaatctaaa 


4. 


Atgtcaga 1 1 1 taa tcatacaga tea t tc tacaacaaaccatagccaaacacc taga tac 
Agaagacctaaatttccatggtttaaaacagtcatcgttgcat tgat tgctggaat tat t 
Ggtgcacttctagtacttggtataggcaaagtattaaatagtacaattttaaataaagat 
Ggttcaactgttcagacaacaaataataaaggtggcaatcaattagacggtcaaagcaag 
Aaattcggtaccgttcatgaaatgataaaatctgtctcccctacaattgttggagttatt 
Aacatgcaaaaagcatcaagtgtagacgacttattaaaaggcaaatcatctaaaccatct 
Gaagctggagtaggttcaggtgttatctatcaaataaacaacaattcagcttatatcgtt 
Acaaacaatcatgttattgatggcgcaaatgaaattagagtccaattacataataaaaaa 
Caagttaaagcgaaattagttggtaaagatgcagtaactgatattgctgtacttaaaatt 
Gaaaa t acaaaaggtat taaagegat tcaat t tgecaac tcttcaaaagt acaaac tggc 
Gatagcgtattcgcaatgggtaacccattaggattacaatttgctaactctgtaacatct 
Ggtatcatttcagcaagcgaacgtacgattgacgctgagacaactggtggcaatacaaaa 
Gttagcgttcttcaaacagatgctgctattaacccaggtaactcaggtggcgcattagta 
Gatattaatggtaatttagttggtattaactcaatgaaaattgctgcgacacaagttgaa 
Ggtatcgggtttgctattccaagtaatgaagttaaagtaacaattgaacaact tgtaaaa 
Catggtaaaattgaccgcccttcgattggtattggtttaattaatttgaaagatattcct 
Gaagaagagcgcgagcaac ttcatactgatagagaagaeggtat ttatgtcgccaaagc t 
Gatagtgatattgatcttaaaaaaggtgatattattacagaaattgatggcaagaaaatt 
Aaagatgatgttgatttaagaagctatttatatgaaaataaaaaacctggtgaatcagtc 
Actgttaccgttatccgtgatggtaaaacaaaagaagttaaagtgaaattaaaacaacaa 
Aaagaacaaccaaaacgtcaaagccgatcagaacgtcaatcacctggccaaggcgataga 
gatttctttaga 


5. 


ttgatgattaatgaaagagaagtgtttattttgatatatctagataatgcggcamcgacg 
aaagcatttgaagaagtgttagatacttatttaaaagtaaatcaatcaatgtattataat 
ccgaatagtccgcataaagctggtttgcaggcaaatcaattactacaacaagcaaaaacc 
caaattaatgcaatgattaattcaaaaacaaattatgatgttgtattcactagtggtgca 
actgaatccaataatcttgctttaaaaggtattgcctatcgtaaatttgatacagcgaag 
gaaataattacatccgtgttagagcatccgtccgtattagaggttgtaagatatttggaa 
gcacacgaaggatttaaagttaaatatgttgatgtaaagaaagatggcagtattaactta 
gaacacttcaaagaattaatgtcagacaaagtcggtttagtaacatgtatgtatgtaaat 
aatgtaactggacaaatacagcc tat tccacaaa tggc taaagttataaaaaattatcct 
aaggcacattttcatgtagatgcggttcaagcattcggcaaaatttcaatggatctcaat 
aacatagatagtattagtttaagtggacacaagtttaatggtttaaaaggacaaggcgtc 
ttacttgtaaatcacattcaaaatgttgaaccaactgtccatggtggtggtcaagaatat 
ggcgttagaagtggaacagttaatttgccaaatgatattgcaatggttaaagcgatgaag 
atagctaatgaaaactttgaagcattgaatgcatttgttactgagttaaataatgacgtc 
cgtcaatttttaaataaatatcatggagtttatattaattcttcaacttcaggttcacca 
ttcgttttaaatattagttttcctggcgtaaaaggtgaagtattagttaatgctttttca 
aaatatgacattatgatatctacgacaagtgcttgttcatctaaacgtaataaattaaat 
gaagtattggctgcaatgggattatcagacaaatctattgaaggtagtataagattatca 
tttggggctactacaactaaagaagatatagcgaggtttaaagaaatatttatcatcatt 
tatgaggaaattaaggagttgctaaaa 
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6. 


gtgaaccaacaacaggagaaaacaacaacaacgccaacaacaattaatccattaacggga 
gaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatc 
acacaattcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaactta 
ccaattgacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggt 
gaagtagtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaacca 
gaggttactaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaa 
ccaggtgaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgcca 
acaacaattaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagta 
acaaaagaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcat 
aaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaacca 
ggcatcaagaatcctgaaacaggtgaagtagtaacaccaccagtagacgatgtcacaaaa 
catggtccaaaagcaggcgaaccagaggttactaaagaagaaattccatatgaaactaaa 
cgcgtat taga tccaacaatggaaccaggtagtcctga taaagt age tcaaaaaggtgaa 
aatggtgaaaaaacaacaacaacaccaactacaattaatccattaacgggagaaaaagta 
ggcgaaggcgaaccaacaacggaag taacgaaagaaccaatagacgaaat tg t taac tat 
gcac c tgaaa 1 1 a t tec t c a t gg t acacgtgaagaaa t tgat cc aaac 1 1 ac c agaagg t 
gaaac taaagt ta tcccaggtaaaga tggc t tgaaagatcc tgaaac tggagaaa tea 1 1 
gaagaaccacaagatgaagtaatcatccatggtgctaaagatgattcagatgcggacagc 
gattcagacgcagatagcgattctgatgcagacagcgactcagacgcagatagcgactct 
gatgcggacagcgattcagacagcgatagcgattcagattcagatagcgactctgatgcg 
gacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcggacagc 
gactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagcgattct 
gattcagacagcgactcagacgcagatagcgactcagattcagacagcgattcagacgca 
gatagcgactcagacgcagatagcgattcagacgcagatagcgactcagacgcagatagc 
gattcagattcagatagcgactctgatgcggacagcgatagcgattcagattcagacagc 
gactcagacgcagatagcgattcagacagcgattcagacgcagatagcgactctgatgcg 
gacagcgactcagacgcagatagcgactcagacgcagatagcgattcagattcagacagc 
gactcagattcagacagcgatagcgattcagattcagacagagactcagacgcagatagc 
gactcagacgcagatagcgactcagattcagacagcgattcagacgcagatagcgattca 
gattcagatagtgactctgatgcggacagcgattcagacgcagatagcgactcagattca 
gacgcagatagcgattctgattcagacagcgactcagacgcagatagcgactctgatgcg 
gacagcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 
gattctgattcagacagcgattcagacgcagatagcgactctgatgcggacagcgattca 
gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 
actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 
ggattafctcttagttggcagacgtcgtaaaaacaaaaataatgaagaaaaa 




7. 


gtgaagtcattgaagacggtgattgggatgaataataaggagcatattaaatctgtcatt 
ttagcactactcgtcttgatgagtgtcgtattgacatatatggtatggaacttttctcct 
gatat tgcaaatgtcgacaatacagatagtaagaagagtgaaacgaaacc tt taacgaca 
cctatgacagccaaaatggatacaactattacgccatttcagattattcattcgaaaaat 
gatcatccagaaggaacgattgcgacggtatctaatgtgaataaactgacgaaacctttg 
aaaaataaagaagtgaagtccgtggaacatgttcgtcgtgatcataacttgatgattcct 
gatttgaacagtgattttatattattcgattttacgtatgatttaccgttatcaacatat 
cttggtcaagtactgaacatgaatgcgaaagtaccaaatcatttcaatttcaatcgtttg 
gtcatagatcatgatgctgatgataatatcgtgctttatgctataagcaaagatcgccac 
gattacgtaaaattaacaactacaacgaaaaatgatcattttttagatgcattagcagca 
gtgaaaaaagatatgcaaccatacacagatatcatcacaaacaaagatacaattgatcgt 
acgacgcatgtttttgcaccaagtaaacctgaaaagttaaaaacatatcgcatggtattt 
aacacgattagtgttgagaaaatgaatgctatactatttgacgattcaaccatcgttcgt 
agttcaaagagtggtgttacaacctacaacaataatacaggtgtcgcaaactataacgat 
aaaaatgaaaaatatcattataaaaacc tgtccgaagatgaagcgagttccagc aaaatg 
gaagaaacgattccaggaacctttgattttattaatggtcatggtggtttcttaaacgaa 
gactttagattgtttagtacgaataatcagtcaggcgagttaacatatcaacgtttcctt 
aatggttatccaacgtttaataaagaaggttctaatcaaattcaagtcacttggggtgaa 
aaaggcgtctttgactatcgtcgttcgttattacgcaccgacgttgttttaaatagtgag 
gataataaatcgttgccgaaattagagtctgtacgttcaagcttagcgaacaatagtgat 
attaattttgaaaaagtaacaaacatcgctatcggttacgaaatgcaggataattcagat 
cataatcacattgaagtgcagattaacagtgaactcgtaccgcgttggtatgtagaatat 
gatggcgaatggtatgtttataacgatgggaggcttgaa 
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8. atgagtaaaagacagaaagcatttcatgacagcttagcaaacgaaaaaacaagagtaaga 
ctttataaatctggaaaaaattgggtaaaatccggaattaaagaaatagaaatgttcaaa 
attatggggctaccatttattagtcatagtttagtgagtcaagataatcaaagcattagt 
aaaaaaatgacgggatacggactgaaaactacggcggttattggtggtgcattcacggta 
aatatgttgcatgaccagcaagcttttgcggcttctgatgcaccattaacttctgaatta 
aacacacaaagtgaaacagtaggtaatcaaaactcaacgacaatcgaagcatcaacatca 
acagccgattccacaagtgtaacgaaaaatagtagttcggtacaaacatcaaatagtgac 
acagtctcaagtgaaaagtctgaaaaggtcacttcgacaactaatagtacaagcaatcaa 
caagagaaattgacatctacatcagaatcaacatcctcaaagaatactacatcaagttct 
gatactaaatctgtagcttcaacttcaagtacagaacaaccaattaatacatcaacaaat 
caaagtactgcatcaaataacacttcacaaagcacaacgccatcttcggtcaacttaaac 
aaaactagcacaacgtcaactagcaccgcaccagtaaaacttcgaactttcagtcgctta 
gctatgtcaacatttgcgtcagcagcgacgacaaccgcagtaactgctaatacaattaca ' 
gttaataaagataacttaaaacaatatatgacaacgtcaggtaatgctacctatgatcaa 
agtaccggtattgtgacgttaacacaggatgcatacagccaaaaaggtgctattacatta 
ggaacacgtattgactctaataagagttttcatttttctggaaaagtaaatttaggtaac 
aaatatgaagggcatggaaatggtggagatggtatcggttttgccttttcaccaggtgta 
ttaggtgaaacagggttaaacggtgccgcagtaggtattggtggcttaagtaacgcattt 
ggcttcaaattggatacgtatcacaatacatctaaaccaaattcagctgcaaaggcgaat 
gctgacccatctaatgtagctggtggaggtgcgtttggtgcatttgtaacaacagatagt 
tatggtgttgcgacaacgtatacatcaagttcaacagctgataatgctgcgaagttaaat 
gttcaacctacaaataacacgttccaagattttgatattaactataatggtgatacaaag 
gttatgactgtcaaatatgcaggtcaaacatggacacgtaatatttcagattggattgcg 
aaaagtggtacgaccaacttttcattatcaatgacagcctcaacaggtggcgcgacaaat 
ttacaacaagtacaatttggaacattcgaatatacagagtctgctgttacacaagtgaga 
tacgttgatgtaacaacaggtaaagatattattccaccaaaaacatattcaggaaatgtt 
gaccaagtcgtgacaatcgataatcagcaatctgcattgactgctaaaggatataactac 
acgtccgtcgatagttcatatgcgtcaacttataatgatacaaataaaactgtaaaaatg 
acgaatgctggacaatcagtgacatattattttactgatgtaaaagcaccaactgtaact 
gtaggcaatcaaaccatagaagtgggtaaaacaatgaatcc tat tgtattgac tacaacg 
gataatggtactgggactgtgacaaatacagttacaggattaccaagcggattaagttac 
gatagtgcaacgaattcaatcattgggacaccaacaaaaattggtcaatcaacagtgaca 
gttgtgtctactgaccaagcaaataacaaatcgacgacaacttttacaataaatgttgtg 
gatacgacagcaccaacagtgacaccaataggagatcaatcatcagaagtgtattcacca 
atatccccgattaaaattgctacgcaagataacagtggaaatgcggtgacgaatacagtg 
actggattgccatccggactaacatttgatagtacaaataatactattagtggtacacca 
acaaacattggtacaagtactatatcaatcgtttctacagatgcgagcggtaacaaaacg 
acgacaacttttaaatatgaagtaacaagaaatagcatgagtgattccgtatcaacatca 
ggaagtacacaacaatctcaaagtgtgtcaacaagtaaagctgactcacaaagtgcatca 
acgagtacatcagga tcga t tgcggfcatc taca t cage tagcacc tcgaaa t cgacaagt 
gtaagcctatctgattctgtgagtgcatctaagtcattaagcacatctgaaagtaatagt 
gtatcaagctcaacaagcacaagtttagtgaattcacaaagtgtatcatcaagcatgtcg 
gattcagctagtaaatcaacatcattaagcgattctatttcaaactctagcagtactgaa 
aaatccgaaagtctatcaacaagtacatctgattcattgcgtacatcaacatcactcagt 
gactcattaagtatgagtacatcaggaagcttgtctaagtcacaaagcttatcaacgagt 
atatcagggtcgtctagtacatcagcatcattaagtgacagtacatcgaatgcaattagt 
acatcaacatcattgagcgagtcagctagcacctcggactctatcagtatttcaaatagc 
atagccaactctcaaagtgcgtcaacaagcaaatcagattcacaaagtacatcaatatca 
ttaagtacaagtgattcaaaatcgatgagtacatcagaatcattgagcgattcgacgagc 
acaagtggttctgtttctggatcactaagcatagcagcatcacaaagtgtctcaacaagt 
acatcagactcgatgagtacttcagagatagtaagtgactctatcagtacaagtgggtca 
ttatctgcatcagacagtaaatcaatgtccgtaagtagttcaatgagcacgtctcagtca 
ggtagtacatcagaatcattaagtgattcacaaagtacatctgattctgatagtaagtca 
ttatcacaaagtactagtcaatcaggttcaacaagtacatcaacgtcgacaagtgcttca 
gtacgtacttcggaatcacaaagtacgtctggttcaatgagtgcaagtcaatccgattca 
atgagcatatcaacgtcgtttagtgattcaacgagtgatagcaaatcagcatcaactgca 
tcaagtgaatcaatatcacaaagtgcttctacgagcacatctggttcggtaagtacttcg 
acatcgttaagtacaagtaattcagaacgtacatcaacatctatgagtgattccacaagc 
ttaagtacatcagagtctgattcaataagtgaatcaacgtcaacgagcgactctataagt 
gaagcaatatctgcttcagagagcacgtttatatcattaagtgaatcaaatagtactagc 
gattcagaatcacaaagtgcatctgcctttttaagtgaatcattaagtgaaagtacgtct 
gaatcaacatcagagtcagtgagtagttcgacaagtgagagtacgtcattatcagacagt 
acatcagaatctggtagcacatcaacatcattaagtaattcaacaagtggtagtacgtcc 
atttcaacatcgacaagtatcagtgaatcaacgtcaacgtttaagagcgagagtgtttca 
acatcactgagtatgtcaacgagtacaagtttgtctgactctacaagtttgtcaacatca 
ttaagtgattccacaagtgatagtaagtctgattcattaagtacatcaatgtcgacaagt 
gattcaatcagtacaagtaaatctgattccattagtacatccacatcattaagtggttct 
acaagtgaaagtaaatccgattcaacatcaatgagcataagtatgtctcaatcaacatca 
ggaagtacaagtacgtcaacgagtacaagtttgtctgactcaacgagtacatcattgtca 
ctaagtgcctcaatgaatcaaagcggagtagactcaaactcagcaagccaaagtgcctca 
aactcaacaagtacaagcacgagcgaatccgattcacaaagcacatcatcatatacaagt 
c ag t c aac aagccaaag tgaa tec acat cgac a t c aacg tc ac taagega 1 1 caacaagt 
atatctaaaagtacgagtcaatcaggttcggtaagcacatcagcgtcattaagtggttca 
gagagtgaatctgattcacaaagtatctcaacaagtgcaagtgagtcaacatcagaaagt 
gcgtcaacatcactcagtgactcaacaagtacaagtaactcaggatcagcaagtacgtca 
acatcgctcagtaactcagcaagcgcaagtgaatccgatttgtcgtcaacatctttaagt 
gattcaacatctgcgtcaatgcaaagcagtgaatccgattcacaaagcacatcagcatca 
ttaagtgattcgctaagtacatcaacttcaaaccgcatgtcgaccattgcaagtttatct 
acatcggtaagtacatcagagtctggctcaacatcagaaagtacaagtgaatccgattca 
acatcaacatcattaagcgattcacaaagcacatcaagaagtacaagtgcatcaggatca 
gcaagtacatcaacatcaacaagtgactctcgtagtacatcagcttcaactagtacttcg 
atgcgtacaagtactagtgattcacaaagtatgtcgctttcgacaagtacatcaacaagt 
atgagtgattcaacg teat tatctgatagtgt tag tgattcaacatcagact caacaagt 
gcgag taca tctggt tcga tgagtgtgtctatatcgttaagtgattcgacaagtacatca 
acatcggctagtgaagtaatgagcgcaagcatatctgattcacaaagtatgtcagaatct 
gtaaatgattcagaaagtgtaagtgaatctaattctgaaagtgactctaaatcgatgagt 
ggctcaacaagtgtcagtgattctggctcattgagcgtctcaacgtcattaagaaaatca 
gaaagtgtaagcgagtcaagttcattgagttgctcacaatcgatgagcgattcagtaagc 
acaagcgattcgtcatcattaagtgtatcgacgtcactaagaagttcagaaagcgtgagt 
gaa t c tga t tea t taag t ga 1 1 caaaa tcaacaagtggt tcgac t tcaacaagtaca tc t 
ggttcattgagtacctcaacatcattaagtggttcagaaagcgtaagcgagtctacctcg 
ctaagtgattcaatatcaatgagtgattctactagtacaagtgactccgactcattaagt 
ggatcaatatctttaagtggttccacaagtcttagcacttcggattcattaagtgattca 
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aaatcattgagtagctcgcaaagtatgagtggatcagaatcaacgtcaacaagtgtgagc 
gattcgcagtcaagctcaacaagtaatagtcaatttgactctatgagcatcagtgcatca 
gaaagcgactcaatgtctacaagtgattcgtctagcatcagtggatcaaattcaacgagt 
acatcactttcaacatctgactcaatgagcggaagcgtatcagtttcaacatcgacaagt 
ttaagtgactcaatatcaggttcaacaagtgtaagtgactcgagctcaacaagcacatct 
acatcattaagtgattcaatgtcacaaagccagtcaacaagtacaagtgcatctggttcc 
ttaagtacatcgatatcaacatcaatgtcaatgagtgctagtacatcgtcatcacaaagc 
acatcggtgtcgacatcattatcaacatcagacagtatcagtgattctacttcaataagt 
atcagtggttcacaaagtacagtagaatcagaatctacaagtgattcaacttctatcagt 
gactcagaatcattgagtacatcagattcagactcgacatcgacaagtacatcggactca 
acaagtggttcaacttcaacaagcatatctgaatcattaagtacgtctggttcaggttca 
acgagcgtatctgactcaacatcaatgagtgaatctaattcatcgagtgtttcaatgtca 
caagacaaatccgactcaacatcaattagtgactcagaatcagtgtcaacaagcacatca 
acgtcattgagcacatccgattcgacaagcacatccgaatcactgagtacatctatgtct 
ggttcacaaagcatttctgactcaacatcaacaagtatgtccggctcaacaagtacatct 
gaatctaactcaatgcatccgtcagactcaatgagtatgcatcatactcacagcacgagc 
acatctcgcttatcaagtgaagcaacaacgagcacgagtgaatctcagtctacattaagt 
gcaacatctgaagtgactaaacataatggcacaccagcacaaagtgaaaaaagattgcca 
gatacaggtgactcaataaaacaaaatggattactaggtggcgttatgacattattagtt 
ggtttaggtttaatgaagagaaagaaaaagaaagatgaaaatgatcaagatgattctcaa 
M£* 
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9. 


atgcctaaaaataaaattttaatttatttgctatcaactacgctcgtattacctacttta 

gtttcacctaccgcttatgctgatacacctcaaaaagatactacagctaagacaacatct 

catgattcaaaaaaatctaatgacgatgaaacttctaaggatactacaagtaaagatatt 

gataaagcagacaaaaataatacaagtaaccaagacaataacgacaaaaaatttaaaact 

atagacgacagcacttcagactctaacaatatcattgattttatttataagaatttacca , 

caaaccaatataaaccaattgctaaccaaaaataaatacgatgataattactcattaaca 

actttaatccaaaacttattcaatttaaattcggatatttctgattacgaacaacctcgt 

aa tggc gaaaag t caac aaa t ga 1 1 cgaa t aaaaac ag tgac aa t agca tcaaaaat gac 

actgatacgcaatcatctaaacaagataaagcagacaatcaaaaagcacctaaatcaaac 

aatacaaaaccaagtacatctaataagcaaccaaattcgccaaagccaacacaacctaat 

caatcaaatagtcaaccagcaagtgacgataaagcaaatcaaaaatcttcatcgaaagat 

aatcaatcaatgtcagattcggctttagactctattttggatcaatacagtgaagatgca 

aagaaaacacaaaaagattatgcatctcaatctaaaaaagacaaaaatgaaaaatctaat 

acaaagaatccacagttaccaacacaagatgaattgaaacataaatctaaacctgctcaa 

tcattcaataacgatgttaatcaaaaggatacacgtgcaacatcattattcgaaacagat 

cc tagta tatc taac aatgatgatagcggacaat t taacgtt gt tgac tcaaaagataca 

cgtcaatttgtcaaatcaattgctaaagatgcacatcgcattggtcaagataacgatatt 

tatgcgtctgtcatgattgcccaagcaatcttagaatctgactcaggtcgtagtgcttta 

gctaagtcaccaaaccataatttattcggtatcaaaggtgcttttgaagggaattctgtt 

ccttttaacacattagaagctgatggtaatcaattgtatagtattaatgctggattccga 

aaatatccaagcacgaaagaatcactaaaagattactctgaccttattaaaaatggtatt 

gatggcaatcgaacaatttataaaccaacatggaaatcggaagccgattcttataaagat 

gcaacatcacacttatctaaaacatatgctacagatccaaactatgctaagaaattaaac 

agtattattaaacactatcaattaactcagtttgacgatgaacgcatgccagatttagat 

aaatatgaacgttctatcaaggattatgatgattcatcagatgaattcaaacctttccgt 

gaggtatctgatagtatgccatatccacatggccaatgtacttggtacgtatataaccgt 

atgaaacaatttggtacatctatctcaggtgatttaggtgatgcacataattggaataat 

cgagctcaataccgtgattatcaagtaagtcatacaccaaaacgtcatgctgctgttgta 

tttgaggctggacaatttggtgcagatcaacattacggtcatgtagcatttgttgaaaaa 

gttaacagtgatggttctatcgttatttcagaatccaatgttaaaggattaggtatcatt 

tctcatagaactatcaacgcagctgccgctgaagaattatcatatattacagptaaa 


10. 


gtgaggaaattttcaagatatgcatttacaagtatggcagcattaaccttgttgagcact 
ttatcaccagcagcattagcgattgattcaaaaaataaaccagctaattctgatattaaa 
1 1 tgaggtgac tcaaaagag tgat gcgg t c aaagc at taaaagaat tgc c taaa tec gaa 
aatgtaaaaaatatttatcaagattacgctgttactgatgtaaaaactgataaaaaagga 
tttacgcattatacattgcaaccgagtgttgatggtgttcatgcacctgacaaagaagtg 
aaagtacacgcagacaaatcaggaaaagtcgttttaatcaatggggatactgatgcgaag 
aaagtaaagccaacgaataaagtgacattaagtaaagatgacgcagccgacaaagcattt 
aaagcagt taagat tgataagaataaagegaaaaate t taaagataaagtcattaaagaa 
aacaaagttgaaatcgatggtgacagtaataaatacgtttataatgttgagttaattaca 
gtgacaccagaaatttcacattggaaagttaaaattgatgctcaaactggcgaaatttta 
gaaaaaatgaac ttag t taaagaagc tgcagaaac tgg taaaggaaaaggtgtac ttggc 
gatacaaaagatatcaatatcaatagtattgacggtggatttagcctagaagatttaacg 
catcaaggtaaattatcagcatttagctttaatgatcaaacaggtcaagcaacattgatt 
actaatgaagatgaaaacttcgtaaaagatgagcaacgtgctggcgtagatgcaaattat 
tacgctaaacaaacatatgattattacaaagacacatttggtcgtgaatcatatgacaac 
caaggtagtccaattgtttcattaacgcatgttaataactacggtggtcaagataacaga 
aataatgccgcatggatcggtgacaaaatgatctatggtgatggtgatggtcgcacattc 
acaagtttatcgggtgcaaatgacgtagtagcacacgaattaacacacggtgtgacacaa 
gagacagcgaacttagaatataaggaccagtcaggcgctctaaatgaaagcttttcagat 
gtttttggatactttgtagatgacgaggatttcttaatgggtgaagatgtctacacacct 
ggaaaagagggagacgctttacgcagcatgtcaaacccagaacaatttggtcaaccagct 
catatgaaagactatgtattcactgaaaaagataatggtggcgtacatacgaattctgga 
attccaaataaagcagcttataacgtgattcaagcaatagggaaatctaaatcagaacaa 
atttactaccgagcattaacggaatacttaacaagtaattcaaacttcaaagattgtaaa 
gatgcattataccaagcggctaaagatttatatgacgagcaaacagctgaacaggtgtat 
gaagcatggaatgaagtaggcgtggag 
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11. 


ttgaaaaaaagaattgattatttgtcgaataagcagaataagtattcgattagacgtttt 
acagtaggtaccacatcagtaatagtaggggcaactatactatttgggataggcaatcat 
caagcacaagcttcagaacaatcgaacgatacaacgcaatcttcgaaaaataatgcaagt 
gcagattccgaaaaaaacaatatgatagaaacacctcaattaaatacaacggctaatgat 
acatctgatattagtgcaaacacaaacagtgcgaatgtagatagcacaacaaaaccaatg 
tctacacaaacgagcaataccactacaacagagccagcttcaacaaatgaaacacctcaa 
ccgacggcaattaaaaatcaagcaactgctgcaaaaatgcaagatcaaactgttcctcaa 
gaagcaaa t tc tcaag taga t aa taaaacaacgaa tga tgc taa tagca tagcaacaaac 
agtgagcttaaaaattctcaaacattagatttaccacaatcatcaccacaaacgatttcc 
aatgcgcaaggaac tagtaaaccaagtg t tagaacgagagc tgtacgtagtttagc tgtt 
gctgaaccggtagtaaatgctgctgatgctaaaggtacaaatgtaaatgataaagttacg 
gcaagtaatttcaagttagaaaagactacatttgaccctaatcaaagtggtaacacattt 
atggcggcaaattttacagtgacagataaagtgaaatcaggggattattttacagcgaag 
ttaccagatagtttaactggtaatggagacgtggattattctaattcaaataatacgatg 
ccaattgcagacattaaaagtacgaatggcgatgttgtagctaaagcaacatatgatatc 
ttgactaagacgtatacatttgtctttacagattatgtaaataataaagaaaatattaac 
ggacaattttcattacctttatttacagaccgagcaaaggcacctaaatcaggaacatat 
gatgcgaatattaatattgcggatgaaatgtttaataataaaattacttataactatagt 
tcgccaattgcaggaattgataaaccaaatggcgcgaacatttcttctcaaattattggt 
g t aga t ac age t tcaggtc aaaacac a t acaagc aaac ag t a 1 1 tg 1 1 aacc c taagc aa 
cgagttttaggtaatacgtgggtgtatattaaaggctaccaagataaaatcgaagaaagt 
agcggtaaagtaagtgctacagatacaaaactgagaatttttgaagtgaatgatacatct 
aaattatcagatagctactatgcagatccaaatgactctaaccttaaagaagtaacagac 
caatttaaaaatagaatctattatgagcatccaaatgtagctagtattaaatttggtgat 
attactaaaacatatgtagtattagtagaagggcattacgacaatacaggtaagaactta 
aaaactcaggttattcaagaaaatgttgatcctgtaacaaatagagactacagtattttc 
ggttggaataatgagaatgttgtacgttatggtggtggaagtgctgatggtgattcagca 
gtaaatccgaaagacccaactccagggccgccggttgacccagaaccaagtccagaccca 
gaaccagaaccaacgccagatccagaaccaagtccagacccagaaccggaaccaagccca 
gacccggatccggattcggattcagacagtgactcaggctcagacagcgactcaggttca 
gatagcgactcagaatcagatagcgattcggattcagacagtgattcagattcagacagc 
gactcagaatcagatagcgattcagaatcagatagcgactcagattcagatagcgattca 
gattcagatagcgattcagattcagatagcgattcggattcagacagtgattcagattca 
gacagcgactcagaatcagatagcgactcagaatcagatagtgagtcagattcagacagt 
gactcggactcagacagtgattcagactcagatagcgattcagactcagatagcgattca 
gattcagacagcgactcagattcagacagcgactcagactcagatagcgactcagactca 
gacagcgactcagattcagatagcgattcagactcagacagcgactcagactcagacagc 
gactcagactcagatagcgactcagattcagatagcgattcagactcagacagcgactca 
gattcagatagcgattcggactcagacagcgattcagattcagacagcgactcagactcg 
gatagcgattcagattcagatagcgattcggattcagacagtgattcagattcagacagc 
gactcagactcggatagcgactcagactcagacagcgattcagactcagatagcgactca 
gactcggatagcgactcggattcagatagcgactcagactcagatagtgactccgattca 
agagttacaccaccaaataatgaacagaaagcaccatcaaatcctaaaggtgaagtaaac 
cattctaataaggtatcaaaacaacacaaaactgatgctttaccagaaacaggagataag 
agcgaaaacacaaatgcaactttatttggtgcaatgatggcattattaggatcattacta 
ttgtttagaaaacgcaagcaagatcataaagaaaaagcg 


12. 


atgaaaaagacaattatggcatcatcattagcagtggcattaggtgtaacaggt tacgea 
gcaggtacaggacatcaagcacacgctgctgaagtaaacgttgatcaagcacacttagtt 
gacttagcgcataatcaccaagatcaattaaatgcagctccaatcaaagatggtgcatat 
gacatccactttgtaaaagatggtttccaatataacttcacttcaaatggtactacatgg 
tcatggagctatgaagcagctaatggtcaaactgctggtttctcaaacgttgcaggtgca 
gactacactacttcatacaaccaaggttcaaatgtacaatcagtaagctacaatgcacaa 
tcaagtaactcaaacgttgaagctgtttcagctccaacttaccataactacagcacttca 
actacttcaagttcagtgagattaagcaatggtaatactgcaggtgctactggttcatca 
gcagctcaaatcatggctcaacgtactggtgtttcagcttctacatgggctgcaatcatc 
gctcgtgaatcaaatggtcaagtaaatgcttacaacccatcaggtgcttcaggtttattc 
caaactatgccaggttggggtccaacaaacactgttgaccaacaaatcaacgcagctgtt 
aaagcatacaaagcacaaggtttaggtgcttggggattc 


13. 


ttgggaggatatttaattatgaaaaaaatcgttacagctacaatcgctacagcaggactt 
gccactatcgcatttgcaggacatgatgcacaagccgcagaacaaaataacaatggatat 
aattctaatgacgctcaatcatacagctatacgtatacaattgatgcacaaggtaattat 
cattacacttggacaggaaattggaatccaagtcaattaacgcaaaacaacacatactac 
tacaacaactacaatacttatagttataacaatgcatcttacaataactactataatcat 
tcatatcaatacaataactatacaaacaatagtcaaacagcaacaaataactattatact 
ggtggttcaggtgcaagttatagcacaacaagtaataatgttcatgtgactacaactgca 
gcgccatcttcaaatggtcgttcaatttctaatggttatgcatcaggaagtaacttatat 
acttcaggacaatgtacttattatgtatttgatcgtgttggtgggaaaattggttcaaca 
tggggtaacgcaagtaattgggctaacgcagctgcatcatctggctatacagtgaacaat 
acaccaaaagttggtgctatcatgcaaacaacacaaggctattacggtcatgttgcttac 
gttgaaggcgttaacagcaacggttctgttcgtgtttcagaaatgaactatggacatggt 
gctggtgtggttacgtctcgtacaatttcagcaaaccaagcaggttcatataatttcatt 
cat 
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14. 


gtggctaatacgaaaaaaacaacattagatatcactggtatgacttgtgccgcatgttca 
aatcgtatcgaaaagaaactgaataaacttgatgacgttaatgcccaagtgaatttaact 
acagagaaagcaactgttgagtataaccctgatcaacatgatgtccaagaatttattaat 
acgattcaacatttaggttacggtgtcgctgtagaaactgtcgaattagacattacaggt 
atgacttgtgctgcatgctcaagccgtattgaaaaagtgttaaataaaatggacggcgtt 
caaaatgcaacggtcaatttaacaacagagcaagctaaagttgactattatcctgaagaa 
acagatgctgataaacttgtcactcgcattcaaaaattaggttatgacgcgtctattaaa 
gataacaataaagatcaaacgtcacgcaaagctgaagcgctacaacataaattgattaag 
cttatcatatcagcagtattatctttaccactattaatgttaatgtttgtacatcttttc 
aatatgcatataccagcacbatttacgaatccatggttccaatttattttagctacacct 
gtacaatttattattggatggcaattttatgtaggtgcttataaaaacttaagaaatggt 
ggcgccaatatggatgtacttgttgctgttggtacaagtgcagcatatttttacagtatt 
tatgaaatggttcgttggctaaatggctcaacaacgcaaccgcatttatactttgaaaca 
agcgccgtactaattaccttaatcttattcggtaagtatttagaagctagagcgaagtct 
caaacaaccaatgcgcttggcgaattattaagtttacaagctaaagaagcacgcatttta 
aaagatggtaatgaagtgatgattcctctaaatgaagtacatgttggagatacacttatc 
gttaaaccaggtgaaaagatacctgttgatggcaaaattattaaaggtatgactgccatc 
gacgaatctatgttaacaggtgaatctatccctgttgagaagaatgttgatgatactgta 
attggttcaacgatgaacaaaaacggtactattactatgacagcaacaaaagttggcggg 
gacaccgcgttggcaaatattattaaagttgtcgaagaagctcaaagttctaaagcgccg 
attcaacgattggcagatattatttctggttatttcgttcctatcgttgttggtatcgca 
ctattaacatttatcgtgtggattactttagttacaccaggtacatttgaacctgcactt 
gttgcgagtatttccgttctcgtcattgcttgtccatgcgcattgggacttgctacacca 
acttctattatggtaggtactggtcgcgctgctgaaaatggtattttatttaaaggtggc 
gagtttgttgaacgcacacatcaaattgataccatcgttttagataagacgggtaccatt 
acaaatggtcgtccagtcgtgacagattatcatggtgacaatcaaacgctacaactactt 
gctactgctgaaaaagattctgaacacccattggcagaagccattgtcaattatgcaaaa 
gaaaagcaattaatattaactgagacaacaacatttaaagcagtacctggccatggtatt 
gaagcaacgattgatcatcaccatatattggttggtaaccgtaaattaatggctgacaat 

rrft t"a t" t~ t^act" fcrf^ot* a Acrf'Al" At~ t" t'ft'rrAtTTA t" ^t" a arflraf ♦~sat"fT»af*rm rr,a t- cirri* ana 

ac tgc ta tgct cat tgc tgt taat tat tea ttaactggtatcatcgcagtggcaga tact 
gtcaaagatcatgccaaagatgctataaaacaattgcatgatatgggcattgaagttgcc 
atgttaactggcgataataaaaacactgctcaagccattgcaaaacaagtaggcatagat 
actgttattgcagatattttaccagaagaaaaagctgcacaaattgcgaaactacagcaa 
caaggtaagaaggttgcgatggttggtgacggtgtaaatgatgcacctgcattagttaaa 
gctgatatcggtatcgccattggtacaggtacagaagttgccattgaagcagctgatatt 
actattcttggtggcgacttgatgcttattcctaaagccatttatgcaagtaaagcaacc 
attcgtaatattcgtcaaaatctattttgggcattcggctataatattgccggtatccct 
atagctgcattgggcttacttgcgccatgggttgctggtgctgcaatggcactaagttca 
gtaagtgttgtcacaaacgcacttagattgaaaaagatgcgattagaaccacgccgtaaa 
gatgcc 


15. 


atgtttgattcaattagagagactatagattatgccgtagaaaataatatgtcatttgcg 
gatatcatggttaaagaagaaatggaattaagcggtaaatcaqgtgatgaagtgcgagcg 
caaatgaaacaaaatttagatgtcatgcgagacgcagtaatcaaagggacgacaggtgat 
ggggttgaaagtgtaacgggctacactggtcatgatgctgctaaactacgtgattataat 
gaaacacatcatgctttgtctggatatgaaatgattgacgcagtcaaaggtgccattgca 
acaaatgaagtcaatgctgcgatgggtattatttgtgcaacgccaacagctggttcctcg 
ggtaccattcccggtgcactttttaaattagaaaaaacacatgatttaacagaagagcaa 
atgattgatttcttattcacttcagcattgtttgggcgtgtcgtagcaaacaatgcaagt 
gtagctggtgcaacaggtggctgccaagctgaagttggttcagcatctgcaatggccgca 
gctgcagcagtagctatattcggaggatcaccagaagcatccgggcacgctatggcatta 
gcgataagtaatttattaggtttagtttgtgatccagtagccggacttgttgaaattcct 
tgtgttatgagaaatgcaattggttcgggtaacgctttaatttcagcagatttagcatta 
gcaggtattgaaagtagaatccctgttgatgaagttattgaagcaatggataaggttggt 
cgtaaccttcctgcatcattacgtgaaactggattgggtggactagcaggcacaccaact 
ggcgaagcaattaaacgtaaaatctttggcacagctgaagatatggttaaaaataat 
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gtgaaaaacaatcttaggtacggcattagaaaacataaattgggagcagcatcagtattc 
ttaggaacaatgatcgttgttgggatgggacaagacaaagaagctgcagcatcagaacaa 
aagacaactacagtagaagaaaatgggaattcagctactgataataaaacaagtgaaaca 
caaacaactgcaactaacgttaatcatatagaagaaactcaatcatataacgcaacagta 
acagaacaaccgtcaaacgcaacacaagtaacaactgaagaagcaccaaaagcagtacaa 
gcaccacaaactgcacaaccagcaaatatagaaacagttaaagaagaggtagttaaggaa 
gaagcgaaacctcaagttaaggaaacaacacaatctcaagacaatagcggagatcaaaga 
caagtagatttaacacctaaaaaggctacacaaaatcaagtcgcagaaacacaagttgaa 
gtggcacagccaagaacggcatcagaaagtaagccacgtgtgacaagatcagcagatgta 
gcggaagc taaggaagc tagtaacgcgaaag tggaaacgggt acaga tg taacaag taaa 
gttacagtagaaattggttctattgaggggcataacaatacaaataaagtagaacctcat 
gcaggacaacgagcggtactaaaatataagttgaaatttgagaatggtttacatcaaggt 
gactactttgactttactttatcaaataatgtaaatacgcatggcgtatcaactgctaga 
aaagtaccagaaattaaaaatggttcagtcgtaatggcgacaggtgaagttttagaaggt 
ggaaagattagatatacatttacaaatgatattgaagataaggttgatgtaacggctgaa 
ctagaaattaatttatttattgatcctaaaactgtacaaactaatggaaatcaaactata 
acttcaacactaaatgaagaacaaacttcaaaggaattagatgttaaatataaagatggt 
attgggaattattatgccaatttaaatggatcgattgagacatttaataaagcgaataat 
agattttcgcatgttgcatttattaaacctaataatggtaaaacgacaagtgtgactgtt 
actggaactttaatgaaaggtagtaatcagaatggaaatcaaccaaaagttaggatattt 
gaatacttgggtaataatgaagacatagcgaagagtgtatatgcaaatacgacagatact 
tctaaatttaaagaagtcacaagtaatatgagtgggaatttgaatttacaaaataatgga 
agctattcattgaatatagaaaatctagataaaacttatgttgttcactatgatggagag 
tatttaaatggtactgatgaagttgattttagaacacaaatggtaggacatccagagcaa 
ctttataagtattattatgatagaggatataccttaacttgggataatggtttagtttta 
tacagtaataaagcgaacggaaatgggaaaaatggtccgattattcaaaataataaattt 
gaatataaagaagatacaattaaagaaactcttacaggtcaatatgataagaatttagta 
actactgttgaagaggaatatgattcatcaactcttgacattgattaccacacagctata 
gatggtggaggtggatatgttgatggatacattgaaacaatagaagaaacggattcatca 
gctattgatatcgattaccatactgctgtggatagcgaagcaggtcacgttggaggatac 
actgagrtcctctgaggaatcaaatccaattgactttgaagaatctacacatgaaaattca 
aaacatcacgctgatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggtt 
ac tac tgagtc taac ttagttgaat ttgacgaagagtc tacaaaaggtat tgtaac tggc 
gcagtgagcgatcatacaacagttgaagatacgaaagaatatacaactgaaagtaatctg 
attgaattagtggatgaattacctgaagagcatggtcaagcacaaggaccagtcgaggaa 
attactgaaaacaatcatcatatttctcattctggtttaggaactgaaaatggtcacggg 
aattatgacgtgattgaagaaatcgaagaaaatagccacgttgatattaagagtgaatta 
ggttatgaaggtggccaaaatagcggtaaccagtcattcgaggaagacacagaagaagac 
aaacctaaatatgaacaaggtggcaatatcgtagatatcgattttgatagtgtacctcaa 
attcatggtcaaaataaaggtaatcagtcattcgaggaagatacagaaaaagacaaacct 
aagtatgaacatggcggtaacatcattgatatcgacttcgacagtgtgccacatattcac 
ggattcaataagcacactgaaattattgaagaagatacaaataaagataaaccaagttat 
caat tcggtggacacaatagtgttgac tt tgaagaagatacac ttccaaaagtaagcggc 
caaaatgaaggtcaacaaacgattgaagaagatacaacacctccaatcgtgccaccaacg 
ccaccgacaccagaagtaccaagtgagccggaaacaccaacgccaccaacaccagaagta 
ccaagtgagccggaaacaccaacaccaccgacaccagaagtgccgagtgagccagaaact 
ccaacaccgccaacaccagaggtaccagctgaacctggtaaaccagtaccacctgccaaa 
gaagaacc t aaaaagcc t tc t aaaccagtggaacaagg t aaag tag taacacc tgt ta 1 1 
gaaatcaatgaaaaggttaaagcagtggcaccaactaaaaaaccacaatctaagaaatct 
gaactacctgaaacaggtggagaagaatcaacaaacaaaggtatgttgttcggcggatta 
ttcagcattctaggtttagcattattacgcagaaataaaaagaatcacaaagca 
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17. 



ttgcatttaagggagaatattatagtgaaaagcaatcttagatacggcataagaaaacac 
aaattgggagcggcctcagtattcttaggaacaatgatcgttgttggaatgggacaagaa 
aaagaagctgcagcatcggaacaaaacaatactacagtagaggaaagtgggagttcagct 
actgaaagtaaagcaagcgaaacacaaacaactacaaataacgttaatacaatagatgaa 
acacaatcatacagcgcgacatcaactgagcaaccatcacaatcaacacaagtaacaaca 
gaagaagcaccgaaaactgtgcaagcaccaaaagtagaaacttcgcgagttgatttgcca 
tcggaaaaagttgctgataaggaaactacaggaactcaagttgacatagctcaaccaagt 
aacgtctcagaaattaaaccaagaatgaaaagatcaactgacgttacagcagttgcagag 
aaagaagtagtggaagaaactaaagcgacaggtacagatgtaacaaataaagtggaagta 
gaagaaggtagtgaaattgtaggacataaacaagatacgaatgttgtaaatcctcataac 
gcagaaagagtaaccttgaaatataaatggaaatttggagaaggaattaaggcgggagat 
tattttgatttcacattaagcgataatgttgaaactcatggtatctcaacactgcgtaaa 
gttccggagataaaaagtacagatggtcaagttatggcgacaggagaaataattggagaa 
agaaaagttagatatacgtttaaagaatatgtacaagaaaagaaagatttaactgctgaa 
ttatctttaaatctatttattgatcctacaacagtgacgcaaaaaggtaaccaaaatgtt 
gaagttaaattgggtgagactacggttagcaaaatatttaatattcaatatttaggtgga 
gttagagataattggggagtaacagctaatggtcgaattgatactttaaataaagtagat 
gggaaatttagtcattttgcgtacatgaaacctaacaaccagtcgttaagctctgtgaca 
gtaactggtcaagtaactaaaggaaataaaccaggggttaataatccaacagttaaggta 
tataaacacattggttcagacgatttagctgaaagcgtatatgcaaagcttgatgatgtc 
agcaaatttgaagatgtgactgataatatgagtttagattttgatactaatggtggttat 
tctttaaactttaataatttagaccaaagtaaaaattatgtaataaaatatgaagggtat 
tatgattcaaatgctagcaacttagaatttcaaacacacctttttggatattataactat 
tattatacaagtaatttaacttggaaaaatggcgttgcattttactctaataacgctcaa 
ggcgacggcaaagataaac taaaggaacc tat ta tagaaca tagtac tec ta tcgaac 1 1 
gaatttaaatcagagccgccagtggagaagcatgaattgactggtacaatcgaagaaagt 
aatgattctaagccaattgattttgaatatcatacagctgttgaaggtgcagaaggtcat 
gcagaaggtaccattgaaactgaagaagattctattcatgtagactttgaagaatcgaca 
catgaaaattcaaaacatcatgctgatgttgttgaatatgaagaagatacaaacccaggt 
ggtggtcaggttactactgagtctaacctagttgaatttgacgaagattctacaaaaggt 
attgtaactggtgctgttagcgatcatacaacaattgaagatacgaaagaatatacgact 
gaaagtaatctgattgaactagtagatgaactacctgaagaacatggtcaagcgcaagga 
ccaatcgaggaaattactgaaaacaatcatcatatttctcattctggtttaggaactgaa 
aatggtcacggtaattatggcgtgattgaagaaatcgaagaaaatagccacgtggatatt 
aagagtgaattaggttacgaaggtggccaaaatagcggtaatcagtcatttgaggaagac 
acagaagaagataaaccgaaatatgaacaaggtggcaatatcgtagatatcgatttcgat 
agtgtacctcaaattcatggtcaaaataatggtaaccaatcattcgaagaagatacagag 
aaagacaaacctaagtatgaacaaggtggtaatatcattgatatcgacttcgacagtgtg 
ccacatattcacggattcaataagcacactgaaattattgaagaagatacaaataaagat 
aaaccaaattatcaattcggtggacacaatagtgttgactttgaagaagatacacttcca 
caagtaagtggtcataatgaaggtcaacaaacgattgaagaagatacaacacctccaatc 
gtgccaccaacgccaccgacaccagaagtaccaagcgagccggaaacaccaacaccaccg 
acaccagaagtaccaagcgagccggaaacaccaacaccgccaacgccagaggtaccaact 
gaacc tggt aaaccaa tacc acc tgc t aaagaagaacc taaaaaacc t tc t aaaccag t g 
gaacaaggtaaagtagtaacacctgttattgaaatcaatgaaaaggttaaagcagtggta 
ccaactaaaaaagcacaatctaagaaatctgaactacctgaaacaggtggagaagaatca 
acaaacaacggcatgttgttcggcggattatttagcattttaggtttagcgttattacgc 
agaaataaaaagaatcacaaagca 
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18. 


atgcaaatgagagataagaaaggaccggtaaataaaagagtagattttctatcaaataaa 
ttgaataaatattcaataagaaaatttacagttggaacagcatctattttaattggctca 
ctaatgtatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatcca 
actacattaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaa 
gacactgcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatc 
gaacatgaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaa 
gtagctgatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacct 
aaggttagaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaa 
aatgtagttgaatctaccccaattacaattcaaggtaaagaacattttgaaggtfcacgga 
agtgttgatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaat 
gttggtaatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagatttt 
agtaaggatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggt 
gctgatggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggt 
ggaatccttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatac 
atttatacaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatac 
ggagcttttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgat 
aaatcaaaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaag 
tttcatgggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatg 
agagcagaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaa 
aatcaggcatataatttcttaattacatctagtcaaagatggggccttaatcaagggata 
aatgcaaatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaa 
gcgccaaaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaa 
cgtaaatttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaa 
ggtgagaagacaataacgacaccaacactaaaaaatccattaactggagtaattattagt 
aaaggtgaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacgga 
cctgaaacaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagag 
aaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttaga 
ccgccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaa 
gaagarattccattcragaaagaacgtaaatttaatccggatttagcaccagggacagaa 
aaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaat 
ccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccg 
attaatgaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaattt 
gatccgaagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaat 
ccagaaacaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgta 
aaaggagactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaat 
cctgatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagaca 
ataacgacgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcg 
aaagaagaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgata 
acaccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagtt 
ccaggtaaaccaggaattaagaatccagaaacaggagatgtagttagaccaccggtcgat 
agcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattcca 
ttcgagaaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaaga 
gaaggac aaaaagg tgagaagacaa taacgacgcc aac ac taaaaaat ccat taac tgga 
gaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccagttaatgaatta 
acagaattcggtggcgagaaaataccgcaaggtcataaagatatctttgatccaaactta 
ccaacagatcaaacggaaaaagtaccaggtaaaccaggaatcaagaatccagacacagga 
aaagtgatcgaagagccagtggatgatgtgattaaacacggaccaaaaacgggtacacca 
gaaacaaaaacagtagagataccgtttgaaacaaaacgtgagtttaatccaaaattacaa 
cctggtgaagagcgagtgaaacaagaaggacaaccaggaagtaagacaatcacaacacca 
atcacagtgaacccattaacaggtgaaaaagttggcgagggtcaaccaacagaagagatc 
. acaaaacaaccagtagataagattgtagagttcggtggagagaaaccaaaagatccaaaa 
ggacctgaaaacccagagaagccgagcagaccaactcatccaagtggcccagtaaatcct 
aacaatccaggattatcgaaagacagagcaaaaccaaatggcccagttcattcaatggat 
aaaaatgataaagttaaaaaatctaaaattgctaaagaatcagtagctaatcaagagaaa 
aaacgagcagaattaccaaaaacaggtttagaaagcacgcaaaaaggtttgatctttagt 

agtataattggaattgctggattaatgttattggctcgtagaagaaagaat ! 


19. 


atgaaaaataaatatatctcgaagttgctagttggggcagcaacaattacgttagctaca 
atgatttcaaatggggaagcaaaagcgagtgaaaacacgcaacaaacttcaactaagcac 
c aaacaac tcaaaacaac t acg taacagat c aacaaaaagc 1 1 1 1 tat c aag ta 1 1 aca t 
ctaaaaggtatcacagaagaacaacgtaaccaatacatcaaaacattacgcgaacaccca 
gaacgtgcacaagaagtattctctgaatcacttaaagacagcaagaacccagaccgacgt 
gttgcacaacaaaacgctttttacaatgttcttaaaaatgataacttaactgaacaagaa 
aaaaataattacattgcacaaattaaagaaaaccctgatagaagccaacaagtttgggta 
gaatcagtacaatcttctaaagctaaagaacgtcaaaatattgaaaatgcggataaagca 
attaaagatttccaagataacaaagcaccacacgataaatcagcagcatatgaagctaac 
tcaaaattacctaaagatttacgtgataaaaacaaccgctttgtagaaaaagtttcaatt 
gaaaaagcaatcgttcgtcatgatgagcgtgtgaaatcagcaaatgatgcaatctcaaaa 
ttaaatgaaaaagattcaattgaaaacagacgtttagcacaacgtgaagttaacaaagca 
cctatggatgtaaaagagcatttacagaaacaattagacgcattagttgctcaaaaagat 
gctgaaaagaaagtggcgccaaaagttgaggctcctcaaattcaatcaccacaaattgaa 
aaacc taaagt agaatcaccaaaagt tgaagtccc tcaaat tcaa tcaccaaaagt tgag 
gt tec tcaatctaaattattaggttactaccaa teat taaaagat teat ttaactatggt 
tacaagtatttaacagatacttataaaagctataaagaaaaatatgatacagcaaagtac 
tactataatacgtactataaatacaaaggtgcgattgatcaaacagtattaacagtacta 
ggtagtggttctaaatcttacatccaaccattgaaagttgatgataaaaacggctactta 
gctaaatcatatgcacaagtaagaaactatgtaactgagtcaatcaatactggtaaagta 
ttatatactttctaccaaaacccaacattagtaaaaacagctattaaagctcaagaaact 
gcatcatcaatcaaaaatacattaagtaatttattatcattctggaaa 
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20. 


atggccgtattttcaaaagagaaaaagagaggatgtatcgttgtgatagaaacatttaaa 
gcgtttgtaattgataaagatgagagtggtaaagtgacaccaactttcaaacaattatcg 
cc t ac tgat t tacc taaaggaga tgtgc tgat taaag tacat tac tc tgg tataaat ta t 
aaagatgctttagcgactcaagaccataatgcagtcgtaaaatcgtatcctatgattcca 
ggaatagatttagctggaacaattgttgaatccgaagcaccaggctttgaaaaaggagaa 
caagtaattgtaacgagttatgacctaggtgtcagccattatggcggttttagtgaatat 
gcgcgtgtaaaatcagaatggattatcaagcttcctgatactttaacattagaagaatca 
a tga ta ta tggcacagc tgg t ta t ac tgccggt t tagcaa t tgaaagac t tgaaaaag 1 1 
ggaatgaatattgaagatggtcctgtactcgttcgcggtgcttcaggtggtgtcggtact 
ttagcag tac tcatgcttaatgaacttggtta taaag ttatcgcaagtacaggtaaacaa 
gatgttagcgatcaattacttgaacttggtgccaaagaagttatcgatcgacttcctgtt 
gaagatgatcataaaaagccactcgcatcatcaacttggcaagcttgtgtagaccctgtt 
ggtggcgaaggtattaattatgttacaaagcgtttaaatcatagtgggtcaattgcagtt 
attggtatgactgccggtaatacttatactaattctgtattccctcacattttaagaggt 
gtaaacattttaggaattgactcggtatttactgctatgaaattaagacagcgcgtttgg 
cgtcgtctcgcaaaagatttaatgcctgaaaatttacatgagatcaagcaagttattaca 

+- 1- t-^raar*+- *-^r*a/Yaa/^aa/^f" l*aa/^aaafri~J3a^ haflaPA t" craa&afeSBaCTCfCTCCTCa 1 1 

gttatcgatttcggtgtagataaa 


21. 


atgaaaaaattagtaacagcaactacgttaacagcaggaatcggcacagcattagtaggt 
caagcatatcatgcagatgctgctgaaaattatacaaattacaacaactataactacaac 
acgactcaaactacaacgactacgacaactacgacaactacatcatcaatttcacattct 
ggtaacttatacactgcaggacaatgtacttggtatgtatatgataaagttggcggagaa 
atcggttctacttggggaaatgctaataattgggctgctgctgcacaaggtgctggattc 
acagtaaatcatacaccttctaaaggcgctatcctacaatcttctgaaggaccatttggt 
cacgttgcatatgtagaaagtgtaaacagtgatggttcagttacaatttcagaaatgaat 
tatagtggcggacctttctcagtaagttctagaactatttctgcaagtgaagcaggtaac 
h^caartacahcratatt . 


22. 


atgaagaaaatcgctacagctactatcgcaactgcaggattcgctacaatcgcaattgca 
tcaggaaatcaagc tcatgc ttc tgagcaagataac tacggttataa tccaaacgaccca 
acatcatatagctatacttacactattgatgcacaaggtaactaccattacacatggaaa 
gg taac tggcatcc aagtcaattaaaccaagataatggc tac tacagc tattactac tac 
aatggttacaataactataacaattacaacaacggttatagctacaataactacagccgt 
tacaacaactactcaaataataatcaatcatataactacaataactataatagttacaac 
acaaacagctaccgtactggtggtttaggtgcaagctacagcacttcaagcaacaatgtt 
caagtaactacaactatggctccatcatcaaatggccgttcaatctcaagtggttatact 
tcaggacgtaacttatacacttctggtcaatgtacatactacgtatttgatcgtgtaggt 
ggtaaaatcggttcaacttggggcaatgcaagtaactgggctaacgcagctgcaagagct 
ggttacacagtgaacaatacaccaaaagctggtgcaattatgcaaacaactcaaggtgca 
tacggtcacgttgcatacgttgaaagtgttaacagcaatggttcagtaagagtttcagaa 
atgaactatggttatggcccaggtgttgtaacttcacgtacaatctcagctagccaagct 
gctggttataacttcattcac 


23. 


atgtcaatgacatatagaataaagaaatggcaaaaattatccaccattacgttattaatg 
gctggtgtgattactttgaatggtggtgaattcagaagtgttgataaacatcaaatcgct 
gtggctgatacgaatgttcaaacgccagattatgaaaaattgaggaacacatggctggac 
gttaactatggttatgataagtatgatgagaataatccagatatgaagaagaagtttgat 
gctacagagaaagaggcgacgaatttactcaaggaaatgaaaactgaaagtggtaggaaa 
tacttgtggtcaggagcggaaacccttgaaactaattcttctcatatgactcgtacctat 
cgtaatattgagaaaatcgcagaagcgatgaggaatcctaaaaccactttaaatactgac 
gaaaataagaagaaagtgaaagatgcccttgagtggctgcataaaaatgcatatggaaaa 
gaaccagataaaaaagtaaaagaat taagtgagaa 1 1 1 tac taaaacaac tggcaagaa t 
accaacttaaattggtgggattatgaaattggaacacctaaatcattaacaaatacgctt 
atattgctgaatgatcaattttcaaatgaagaaaagaaaaaattcactgcccctattaaa 
actttcgccccagatagtgacaaaatattatcttctgtaggaaaagctgaacttgctaaa 
ggcggaaatctagtagacatttctaaggtgaaacttttagaatgtattatcgaagaagat 
aaagatatgatgaaaaagtctatagattcatttaataaagtcttcactwacgttcaagat 
tctgccactggtaaagaacgtaatggattttataaagatggctcttacattgatcatcaa 
gacgttccatacactggtgcttatggcgttgtactcttagaggggatttctcaaatgatg 
ccgatgataaaagaaacaccttttaatgataaaacccaaaatgatacaaccttaaagtca 
tggat tgacgacggat t ta tgccac tea 1 1 tataaaggtgaaa t ga tggat ttat cacga 
ggtagagctatcagtcgtgaaaatgaaaccagtcactcagcatctgcaacagtaatgaaa 
tcattgttgagattaagtgatgccatggatgattcaacaaaagctaagtataaaaagatt 
gtcaaatcttcagtagagtcagattcaagttataaacaaaatgattatttaaattcatat 
tcggacatagataaaatgaagtctttaatgacagataacagtatttctaaaaacggatta 
acacaacaacttaaaatatataatgacatggatcgtgtcacctatcataacaaagactta 
gactttgcatttggtttaagtatgacgtcgaaaaacgtagcacgctatgaaagtatcaac 
ggagagaatttaaaaggttggcacactggtgctggaatgtcttatttatataacagcgat 
gtcaaacactatcatgataacttctgggtgacagccgatatgaaacgtttatcaggtaca 
acaactttagacaatgaaatattaaaagatacggatgataaaaagtcgagtaaaactttt 
gttggcggaacaaaagttgatgaccaacatgctagtatcggaatggattttgaaaatcag 
gacaaaactttaactgccaaaaaatcatatttcatattaaacgataaaattgtcttctta 
ggaactggcattaaaagtactgattcatcaaagaatccagttacaacgattgaaaatcgc 
aaagcgaat ggg t a t acg 1 1 at a tac a gacga t aaacaaacaac c aat tc tgat aa tc ag 
gaaaacaattcagtctttttagagtccacagataccaaaaagaacatcggttatcatttt 
ttaaacaaaccgaaaataactgtaaaaaaagaaagtcatactggtaagtggaaagaaata 
aataaaagtcaaaaggatacacaaaaaactgatgagtattatgaagtaactcaaaagcat 

aagacaaaaaaagatgaagtaactgtcgttaagcaagaagatgacttccacgttgtgaaa 
gataatgaatcggtttgggctggtgttaattatagtaatagcactcaaacttttgacatt 
aacaacactaaagtcgaagttaaagccaaaggtatgtttatacttaaaaagaaagatgat 
aacacttatgaatgtagcttctataatcctgaatctacaaattccgcttcagatattgaa 
tctaaaatttcaatgaccggttactctattacaaacaaaaatacgtcgacttctaatgaa 
tccggcgtgcac tttgaat taac taaa 


24. 


gtgaatgatttgaagcaatttctatatattgcgttagtatgtggtgtgatagcaggtctt 
ggtgctttcttacatataccgcagtatccgagcatgacaattccacgtatagtagctatt 
ttaggaattatcagtgctatgttgacttttaaagacaagcaaatcagcgcctcattaaag 
tttagcgcattgttaattaatgtgctgccattatgcggtacctttgtagcttcaaat 
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25. 


gtgtctcgtgaaatgtcatatcattggtttaagaaaatgttactttcaacaagtatttta 
attttaagtagtagtagtttagggcttgcaacgcacacagttgaagcaaaggataactta 
aatggagaaaaaccaactactaatttgaatcataatataacttcaccatcagtaaatagt 
gaaatgaataataatgagactgggacacctcacgaatcaaatcaaacgggtaatgaagga 
acaggttcgaatagtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaac 
aaccaaaacccaagtacagattcaaaaccagacccaaataaccaaaacccaagtccgaat 
cctaaaccagatccagataacccgaaaccaaaaccggatccaaaaccagacccagataaa 
ccaaagccaaatccggatccaaaaccagatccagataacccgaaaccaaatccagatcca 
a aacc agac cc aga t aaacc aa agccaaa t c cgga t ccaaaaccaga tc c aga t aaac ca 
aagccaaatccgaatccaaaaccagaccctaataagccaaatccfcaacccgtcaccagat 
cccgatcaacctggggattccaatcattctggtggctcgaaaaatggggggacatggaac 
ccaaatgcttcagatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaac 
tcacaaaatcctactggtaatgattttgtatcccaacgatttttagccttggcaaatggg 
gcttacaagtataatccgtatattttaaatcaaattaataagttgggcaaagattatgga 
gaagttactgatgaagacatttataatattattcgaaaacaaaatttcagcggaaatgca 
tatttaaatggattacaacagcaatcgaattactttagattccaatatttcaatccattg 

aaatcagaaaggtactatcgtaatttagatgaacaagtactcgcattaattactggtgaa \ 
attggatcaatgccagatttgaaaaagcccgaagataagccggattcaaaacaacgctca 
tttgaaccgcatgaaaaagacgattttacagtagttaaaaaacaagaagataataagaaa 
agtgcgtcaactgcatatagtaaaagttggctagcaattgtatgttctatgatggtggta 

ttttcaatcatgctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatca j 
cagcgacga 


26. 


atgaaaaataaaaaacgtgttttaatagcgtcatcattatcatgtgcaattttattgtta 
tc agcagcaacgac tcaagcaaat tcagc tcataaagac tc tcaagaccaaaataagaaa 
gaacatgttgataagtctcaacaaaaagacaaacgtaatgttactaataaagataaaaat 
tcaacagcaccggatgatattgggaaaaacggtaaaatcacaaaacgaactgaaacagta 
tatgatgagaaaacaaatatactccaaaatttacaattcgactttatcgatgatccaact 
tatgacaagaatgtattacttgttaaaaaacaaggctcaattcattcaaatttaaagttt 
gaatctcataaagaagaaaaaaattcaaattggttaaagtatccaagtgagtaccatgta 
gattttcaagtaaaaagaaatcgtaaaactgaaatattagaccaattgccgaaaaataaa 
atttcaactgcaaaagtagacagtacattttcatatagctcaggtggtaaattcgattca 
acaaaaggtattggacgaacttcatcaaatagctactccaaaacgattagttataatcag 
caaaattatgacacaattgccagcggtaaaaataataactggcatgtacactggtcagtt 
attgcgaatgacttgaagtatggtggagaagtgaaaaatagaaatgatgaattattattc 
tatagaaatacgagaattgctactgtagaaaaccctgaactaagctttgcttcaaaatat 
agatacccagcattagtaagaagtggctttaatccagaatttttaacttatttatctaat 
gaaaagtcaaatgagaaaacgcaatttgaagtaacatacacacgaaatcaagatattttg 
aaaaacagacctggaatacattatgcacctccaattttagaaaaaaataaagatggtcaa 
agattaattgtcacttatgaagttgattggaaaaataaaacagttaaagtcgttgataaa 
tattctgatgacaataaaccttataaagaagga 


27. 


atgtatacacgtacagctacaacaagtgatagtcaaaaaaatattactcaaagcttacaa 

tttaatttcttaactgaacctaattatgataaagaaacagtatttattaaagcaaaaggt 

acaattggtagtggtttgagaattttagacccaaatggttattggaatagtacattaaga 

tggcctggatcttattcagtttcaattcaaaatgttgatgacaacaacaatacaaatgtg 

actgactttgcaccaaaaaatcaggatgaatcaagagaagttaaatatacgtatggttat 

aaaacaggtggagatttttcgattaatcgtggaggcttaactggaaatattacaaaagag 

agtaattattcagagacgattagttatcaacaaccatcatatcgtacattacttgatcaa 

tctacgtcacataaaggtgtaggttggaaagtagaagcacatttgataaataatatggga 

catgaccatacgagacaattaactaatgatagtgataatagaactaaaagtgaaattttt • 

tctttaacacgaaatggaaatttatgggcgaaagataatttcacacctaaagacaaaatg 

cctgtaactgtgtctgaagggtttaatccagaatttttagctgttatgtcacatgataaa 

aaagacaaaggtaaatcacaatttgttgttcattataaaagatcaatggatgagtttaaa 

atagattggaatcgccatggtttctggggctattggtctggtgaaaaccatgtagataaa 

aaagaagaaaaattatcagcattatatgaagttgattggaagacacataatgtgaagttt 

gtaaaagtacttaatgataatgaaaagaaa 


28. 


gtggtgaaatttatgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagac 
ggagggaaaaagaccgctgcctttagtaatattgagtatggtggacgtggtatgtcactt 
gaaaaagatatcgaacattcaaatacgttttatcttaaaagcgacattgcagttattcac 
aaaaagcctacgccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtg 
attaacgaagcttattttcgtacaccttcaacaactgattacaacggcgtttatcaaggt 
tattatattgattttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataat 
attcatgaccatcaagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgttt 
ttaatgattcgttttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaa 
gtattttggaagagatataaagataatattaaaragtctataacagttgatgaaatacga 
aaaaatggttaccatattccttatcagtatcaaccaagattagactatctaaaagcagtt 
gataagttgatattagatgaaagtgaggaccgcgta 
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gtgaatacaacgaaagcagcattacatggtgatgtgaagttacaaaatgataaagatcat 

gctaagcaaacggttagtcaattagcacatctaaacaatgcacaaaaacatatggaagat 

acgttaattgatagtgaaacaactagaacagcagttaagcaagatttgactgaagcacaa 

gcattagatcaacttatggatgcattacaacaaagtattgctgacaaagatgcaacacgt 

gcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaatcctatgatgaagcagtt 

caaaatgctgagtctatcattgcaggattaaataatccaactatcaataaaggtaatgta 

tcaagtgcgactcaagcagtaatatcatctaaaaatgcattagatggtgttgaacgatta 

gctcaagataagcaaactgctggaaattctctaaatcatttagatcaattaacaccagct 

caacaacaagcgctagaaaatcaaattaataatgcaacaactcgtggcgaagtagcacaa 

aaattaactgaagcacaagcacttaaccaagcaatggaagctttacgtaatagcattcaa 

gatcaacagcaaacggaagcgggtagcaagtttatcaatgaagataaaccacaaaaagat 

gcttaccaagcagcagttcaaaatgcaaaagatttaattaatcaaactaacaatccaacg 

cttgataaagcacaagttgaacaattgacacaagctgttaaccaagctaaagataaccta 

cacggtgatcaaaaacttgcagacgataaacaacatgcggttactgatttaaatcaatta 

aatggtttgaataatccgcaacgtcaagcacttgaaagccaaataaacaacgcagcaact 

cgtggcgaagtagcacaaaaattagctgaagcaaaagcgcttgatcaagcaatgcaagca 

ttacgtaatagtattcaagatcaacaacaaacagaatctggtagcaagtttatcaatgaa 

gataaaccgcaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaac 

caaacaggtaatccaacactcgacaaatcacaagtagaacaattgacacaagcagtaaca 

actgcaaaagataatctacatggtgatcaaaaacttgctcgtgatcaacaacaagcagta 

acaactgtaaatgcattgccaaacttaaatcatgcacaacaacaagcattaactgatgct 

ataaatgcagcgcctacaagaacagaggttgcacaacatgttcaaactgctactgaactt 

gatcacgcgatggaaacattgaaaaataaagttgatcaagtgaatacagataaggctcaa 

ccaaattacactgaagcgtcaactgataaaaaagaagcagtagatcaagcgttacaagct 

gcagaaagcattacagatccaactaatggttcaaatgcgaataaagacgctgtagaccaa 

gtattaactaagcttcaagaaaaagaaaatgagttaaatggtaatgagagagtcgctgaa 

gctaaaacacaagcgaaacaaactattgaccaattaacacatttaaatgctgatcaaatt 

gcaactgctaaacaaaacattgatcaagcgacgaaacttcaaccaattgctgaattagta 

gatcaagcaacgcaattgaatcaatctatggatcaattacaacaagcagttaatgaacat 

gctaacgttgagcaaactgtagattacacacaagcagattcagataaacaaaatgcttat 

aaacaagctattgctgatgctgaaaatgtattgaaacaaaatgcgaataagcaacaagtg 

gatcaagcacttcaaaatattttaaatgcaaaacaagcattaaatggtgatgaacgtgta 

gcacttgctaaaacaaatggtaaacatgacatcgaccaattgaatgcattaaacaatgct 

caacaagatggatttaaaggtcgcatcgatcaatcaaacgatttaaatcaaatccaacaa 

attgtagatgaggctaaggcacttaatcgtgcaatggatcaattgtcacaagaaatcact 

gacaatgaaggacgcacgaaaggtagcacgaactatgtcaatgcagatacacaagtcaaa 

caagtatatgatgaaacggttgataaagcgaaacaagcacttgataaatcgactggtcaa 

aacttaactgcaaaacaagttatcaaattaaatgatgcagtcactgcagctaagaaagca 

ttaaatggtgaagaaagacttaataatcgtaaagctgaagcattacaaagattggatcaa 

ttaacacatctaaacaatgctcaaagacaattagcaatccaacaaattaataatgctgaa 

acgctaaataaagcatctcgagcaattaatagagcaactaaattagataatgcaatgggt 

gcagtacaacaatatattgacgaacagcaccttggtgttatcagcagcacaaattacatc 

aatgcagatgacaatttgaaagcaaattatgataatgcaattgcgaatgcagcacatgag 

ttagataaagtgcaaggtaatgcaattgcaaaagctgaagcagagcaattgaaacaaaat 

attatcgatgctcaaaatgcattaaatggagaccaaaaccttgcaaatgccaaagataaa 

gcaaatgcgtttgttaattcgttaaatggattaaatcaacagcaacaagatcttgcacat 

aaagcaattaacaatgccgatactgtatcagatgtaacagatattgttaataatcaaatt 

gacttaaatgatgcaatggaaacattgaaacatttagttgacaatgaaattccaaatgca 

gagcaaactgtcaattaccaaaacgctgacgataatgctaaaacaaacttcgatgatgcc 

aaacgtctagcaaatacattgctaaatagtgataacacaaatgtgaatgatatcaatggc 

gcaatccaagcagtcaatgatgcaatccataatcttaatggtgatcaacgactacaagat 

gctaaagacaaggcaattcaatctattaatcaagctttagctaataagctaaaagaaatc 

gaagc ttc aaa tgc gacggat caagacaagc t tatt gcgaaaaa t aaagc agaagaa t tg 

gcaaacagcatcatcaacaacattaataaagcaacaagtaatcaggctgtatctcaagtt 

caaacagcaggcaaccacgcgattgaacaagtgcatgccaatgaaataccaaaagcaaaa 

attgatgccaataaagacgttgataagcaagttcaagcattaattgacgaaattgatcga 

aatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatactt 

caacaaggtcataacggcattaacaatgcgatgactaaagaagaaattgaacaagccaaa 

gcacaacttgcgcaagcattacaagacatcaaagatttagtgaaagctaaagaagatgcg 

aaacaagatgttgataaacaagttcaagctttaattgacgaaatcgatcaaaatccaaat 

ctaacagataaggaaaaacaagcac ttaaagatcgt attaatcaaatac ttcaacaagg t 

catarcgacattamcaatgcgatgacaaaagaagcaattgaacaagcaaaagaacgttta 

gcgcaagcat tgc aagacatcaaagat ttagtgaaagc taaagaagatgcgaaaaa tgat 

attgataaacgtgtacaagctttaattgacgaaatcgatcaaaatccaaatctaacagat 

aaggaaaaacaagcacttaaagatcgaattaatcaaatacttcaacaaggtcataacgac 

attaacaatgcgctgactaaagaagaaattgagcaggcaaaagcacaacttgcacaagca 

ttgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgcaataaaagcc 

ttagctaatgcgaagcgtgatcaaatcaattcaaatccagatttaacacctgagcaaaaa 

gcaaaagcgctcaaagaaattgacgaagctgaaaaacgagcactacaaaacgttgagaat 

gctcaaactatagatcaattaaatcgaggattaaacttaggtttagatgacattagaaat 

acacatgtatgggaggttgatgaacaacctgctgtaaatgaaatttttgaagcaacacct 

gagcaaatcctagttaatggtgaactcattgtacatcgtgatgacatcattacagaacaa 

gatattcttgcacacataaacttaattgatcagctttcagcagaagtcatcgatacacca 

tcaactgcaacgatttctgatagcttaacagcaaaagttgaagttacattgcttgatgga 

tcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaagaattgtcagtagtcaaa 

caacaggcaattgaatcaatcgaaaatgcggcacaacaaaagattaatgaaatcaataat 

agtgtgacattaacactggaacaaaaagaagctgcaattgcagaagttaataagcttaaa 

caacaagcaattgatcatgttaacaatgcacctgatgttcattcagttgaagaaattcaa 

caacaagaacaagcgcatattgaacaatttaatccagaacaatttacgattgaacaagca 

aaatcaaatgcaattaaatcgattgaagatgcaattcaacatatgattgatgaaatcaaa 

gctcgtactgatctaacagataaagagaagcaagaagctattgctaagttaaatcaatta 

aaagaacaagcaattcaagcgattcaacgtgcgcaaagcatcgatgaaataagtgagcaa 

ttggaacaatttaaagctcaaatgaaagcagctaatccaacagcaaaagaactagctaaa 

cgcaagcaagaagctattagtagaattaaagacttttcaaatgaaaaaataaatagtatt 

cgaaatagtgaaattggcacagctgatgaaaaacaagcagcaatgaatcaaattaacgaa 

attgtgcttgaaacaattagagatattaataatgcgcatacattacagcaagttgaggct 

gcattgaacaatggtattgctcgaatttcagcagtacaaattgtaacatctgatcgtgct 

aaacaatcgtcaagtactggaaatgaatctaatagccatttaacaattggttatggaact 

gcaaatcatccatttaacagttcgactattggacataaaaagaaacttgatgaagatgat 

gacattgatccacttcatatgcgtcactttagtaataatttcggtaatgttattaaaaac 

gctattggtgtggtgggtatctctggtttactagctagtttctggttcttcattgccaaa 

cgtcgtcgtaaagaagatgaagaggaagaattagaaataagagataataataaagattca 

ataaaagagactttagacgatacaaaacatttaccacttttatttgcgaaacgtcgcaga 
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aaagaagatgaagaagatgttactgttgaagaaaaagattcgctaaataatggcgagtca 
ctcgataaagttaaacatacgccgttcttcttaccaaaacgtcgtcgtaaagaagatgaa 
gaagatgtggaagttacaaatgaaaacacagatgaaaaagtgttgaaagataacgaacat 
tcaccactcttattcgcaaaacgacgcaaagataaagaggaagatgttgaaacaacaact 
agtattgaatctaaagatgaggacgttcctttattattggctaaaaagaaaaatcaaaaa 
gataaccaatccaaagacaaaaagtcagcatcaaaaaatacttctaaaaaggtagcagct 
aaaaagaagaaaaagaaagctaagaaaaataaaaaa 
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30 atgaatcaggaagttaaaaacaaaatattttcaatcttaaaaattacgtttgctacagct 
ttatttatttttgtagcaatcacattgtatcgggagttatctggtattaactttaaagat 
acgttggttgaatttagtaagattaaccgtatgtccttagtgttactatttattggtggt 
ggggcatcgcttgttattctatcaatgtatgatgtgattttatctagagctttaaaaatg 
gatatatccttaggcaaagttttaagagtaagttatatcatcaatgcattgaatgcgatt 
gtaggtttcggtggctttattggtgcaggcgttagagcaatggtttataaaaactatacg 
catgataaaaagaaattagttcactttatatccttaatacttatttcaatgttgacaggt 
ttaagcttattatcattgctaattgtattccatgttttcgatgcatctttaatcttagat 
aagattacatgggtaagatgggtattatatgtagtgtcatttttcttaccattattcatt 
atttattcaatggttagaccacccgataaaaacaatcgttttgtaggattgtactgcact 
ttagtgtcgtgtgttgaatggttagcagctgcagttgtattatatttctgtggtgtaatt 
gttgacgctcatgtatcattcatgtcctttattgcaatatttatcattgctgcattatca 
ggtttagtcagctttattcctggtggtttcggcgctttcgatttagttgtattactagga 
tttaaaactttaggtgtccctgaggaaaaagtattattaatgctacttctatatcgtttt 
gcgtactattttgtaccggtaattattgcattaattttatcatcatttgaatttggtaca 
tcagctaagaagtacattgagggatctaaatactttattcctgctaaagatgttacgtca 
tttttaatgtcttatcaaaaggatattattgctaaaattccatcattatcattagcaatt 
ttagtattctttacaagtatgatcttttttgtaaataacttaacgattgtttacgatgct 
ttatatgatggaaatcacttaacgtattatattctattggcaattcatactagtgcttgt 
ttattacttttactgaatgtagttggtatttataagcaaagtagacgtgccattatcttt 
gctatgatttcaattttattaatcacagtggcgacattcttcacttacgcttcatatatt 
ttaataacatggttagctattatttttgttctgcttattgtagctttccgtagagcacgt 
aggttgaaacgcccagtaagaatgagaaatatagttgcaatgcttttattcagtttattt 
attttatatgttaaccatatatttattgctggaacgttatatgcattagatatttatacg 
attgaaatgcatacatctgtattgcgctattacttctggcttacgattttaatcatcgct 
atcatcataggtatgattgcatggttgtttgattatcaatttagcaaagtacgtatttct 
tctaaaattgaagattgcgaggagattattaatcagtacggcggtaattatttgagtcac 
ttgatatatagtggtgacaagcagtttttcactaatgaaaataaaacagcatttttaatg 
tatcgttataaagcaagttcattagtggttcttggagatccgttaggtgatgaaaatgcc 
tttgatgaattgttagaagcattctataattacgctgagtatttaggctatgatgttata 
ttctatcaagttacagatcaacacatgcctttatatcataatttcggtaaccaatttttc 
aaattaggtgaagaagcaattattgatttaacgcaattttcaacttcaggtaaaaaacgc 
cgtggatttagagcgactttaaataaattcgatgaacttaatatttcgttcgaaattatt 
gaaccaccgttttcaactgaatttataaatgaacttcaacatgtaagtgatttatggcta 
gataatcgtcaggaaatgcatttctctgttggtgaatttaatgaagaatacttatctaaa 
gcgccaattggtgtaatgcgaaatgaagaaaatgaagtaattgcattttgtagtttaatg 
ccaacatactttaatgatgccatttcagtcgatttaattagatggttgccagagttagat 
ttaccattaatggatggtctatacttgcatatgttactttggagtaaagaacaaggttat 
acaaaatttaatatgggtatggcaacgttatcgaacgttggtcaattgcattattcatat 
ttaagagaacgacttgcaggccgtgtctttgaacatttcaacggtctatatcgtttccaa 
ggattacgtcgttataaatctaaatataatccgaattgggaaccacgctttttagtttat 
cgtaaagataattcgctttgggaatcactttctaaagtaatgcgtgtaatacgtcacaaa 
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31. 


atggttgcattaacgcttgtaggttcagcagtcactgcacatcaagttcaagcagctgag 
acgacacaagatcaaactactaataaaaacgttttagatagtaataaagttaaagcaact 
actgaacaagcaaaagctgaggtaaaaaatccaacgcaaaacatttctggcactcaagta 
tatcaagaccctgctattgtccaaccaaaaacagcaaataacaaaacaggcaatgctcaa 
gtaagtcaaaaagttgatactgcacaagtaaatggtgacactcgtgctaatcaatcagcg 
actacaaataatacgcagcctgttgcaaagtcaacaagcactacagcacctaaaactaac 
actaatgttacaaatgctggttatagtttagttgatgatgaagatgataattcagaaaat 
caaattaatccagaattaattaaatcagctgctaaacctgcagctcttgaaacgcaatat 
aaaaccgcagcacctaaagctgcaactacatcagcacctaaagctaaaactgaagcgaca 
cctaaagtaactacttttagcgcttcagcacaaccaagatcagttgctgcaacaccaaaa 
acgagtttgccaaaatataaaccacaagtaaactcttcaattaacgattacattcgtaaa 
aataacttaaaagcacctaaaattgaagaagattatacatcttacttccctaaatacgca 
taccgtaacggcgtaggtcgtcctgaaggtatcgtagttcatgatacagctaatgatcgt 
tcgacgataaatggtgaaattagttatatgaaaaataactatcaaaacgcattcgtacat 
gcatttgttgatggggatcgtataatcgaaacagcaccaacggattacttatcttggggt 
gtcggtgcagtcggtaaccctagattcatcaatgttgaaatcgtacacacacacgactat 
get teat ttgcacgttcaatgaataactatgctgactatgcagctacacaattacaatat 
tatggtttaaaaccagacagtgctgagtatgatggaaatggtacagtatggactcactac 
gctgtaagtaaatatttaggtggtactgaccatgccgatccacatggatatttaagaagt 
cataattatagttatgatcaattatatgacttaattaatgaaaaatatttaataaaaatg 
ggtaaagtggcgccatggggtacgcaatctacaactacccctactacaccatcaaaacca 
acaacaccgtcgaaaccatcaactggtaaattaacagttgctgcaaacaatggtgtcgca 
caaatcaaaccaacaaatagtggtttatatactactgtatacgacaaaactggtaaagca 
actaatgaagttcaaaaaacatttgctgtatctaaaacagctacattaggtaatcaaaaa 
ttctatcttgttcaagattacaattctggtaataaatttggttgggttaaagaaggcgat 
gtggtttacaacacagctaaatcacctgtaaatgtaaatcaatcatattcaatcaaacct 
ggtacgaaactttatacagtaccttggggtacatctaaacaagttgctggtagtgtgtct 
ggctctggaaaccaaacatttaaggcttcaaagcaacaacaaattgataaatcaatttat 
ttatatggctctgtgaatggtaaatctggttgggtaagtaaagcatatttagttgatact 
gctaaacctacgcctacaccaacacctaagccatcaacacctacaacaaataataaatta 
acagtttcatcattaaacggtgttgctcaaattaatgctaaaaacaatggcttattcact 
acagtttatgacaaaactggtaagccaacgaaagaagttcaaaaaacatttgctgtaaca 
aaagaagcaagtttaggtggaaacaaattctacttagttaaagattacaatagtccaact 
ttaattggttgggttaaacaaggtgacgttatttataacaatgcaaaatcacctgtaaat 
gtaatgcaaacatatacagtaaaaccaggcactaaattatattcagtaccttggggcact 
tataaacaagaagctggtgcagtttctggtacaggtaaccaaacttttaaagcgactaag 
caacaacaaattgataaatctatctatttatttggaactgtaaatggtaaatctggttgg 
gtaagtaaagcatatttagctgtacctgctgcacctaaaaaagcagtagcacaaccaaaa 
acagctgtaaaagcttatactgttactaaaccacaaacgactcaaacagttagcaagatt 
gctcaagttaaaccaaacaacactggtattcgtgcttctgtttatgaaaaaacagcgaaa 
aacggtgcgaaatatgcagaccgtacgttctatgtaacaaaagagcgtgctcatggtaat 
gaaacgtatgtattattaaacaatacaagccataacatcccattaggttggttcaatgta 
aaagacttaaatgttcaaaacttaggcaaagaagttaaaacgactcaaaaatatactgtt 
aataaatcaaataacggcttatcaatggttccttggggtactaaaaaccaagtcatttta 
acaggcaataacattgctcaaggtacatttaatgcaacgaaacaagtatctgtaggcaaa 
gatgtttatttatacggtactattaataaccgcactggttgggtaaatgcaaaagattta 
actgcaccaactgctgtgaaaccaactacatcagctgccaaagattataactacacttat 
gtaattaaaaatggtaatggttattactatgtaacaccaaattctgatacagctaaatac 
tcattaaaagcatttaatgaacaaccattcgcagttgttaaagaacaagtcattaatgga 
caaacttggtactatggtaaattatctaacggtaaattagcatggattaaatcaactgat 
ttagctaaagaattaattaagtataatcaaacaggtatggcattaaaccaagttgctcaa 
atacaagctggtttacaatataaaccacaagtacaacgtgtaccaggtaagtggacaggt 
gc taac 1 1 1 aa tgatgt t aagcat gc aat gga t aegaageg 1 1 tagc tc aagatccagc a 
ttaaaatatcaattcttacgcttagaccaaccacaaaatatttctattgataaaattaat 
caattcttaaaaggtaaaggtgtattagaaaaccaaggtgctgcatttaacaaagctgct 
caaatgtatggcattaatgaagtttatcttatctcacatgccc tat tagaaacagg taac 
ggtacttctcaattagcgaaaggtgcagatgtagtgaacaacaaagttgtaactaactca 
aacacgaaataccataacgtatttggtattgctgcatatgataacgatcctttacgtgaa 
ggtattaaatatgctaaacaagctggttgggacacagtatcaaaagcaatcgttggtggt 
gc taaa ttcatcggcaac tcatatgtaaaagctggtcaaaatacac tttacaaaatgaga 
tggaatcctgcacatccaggaacacaccaatatgctacagatgtagattgggctaacatc 
aatgctaaaatcatcaaaggctactatgataaaattggcgaagtcggcaaatacttcgac 
atcccacaatataaa 


32. 


atgaaaggtaaatttttaaaagttagttctttattcgttgcaactttgacaacagcgaca 
cttgtgagttctccagcagcaaacgcgttatcttcaaaggctatggacaatcatccacaa 
caaacgcagtcaagcaaacagcaaacacctaagattcaaaaaggcggtaaccttaaacca 
ttagaacaacgtgaacacgcaaatgttatattaccaaataacgatcgtcaccaaatcaca 
gatacaacgaatggtcattatgcacccgtaacttatattcaagttgaagcacctactggt 
acatttattgcttccggtgtagttgtaggtaaagatactcttttaacraataaacacgtc 

n h a rra cm Y a cctc acerciY em t* w f ra terr* t t Y aaaacrca t" tc cc 1 1 C tcrcaa 1 1 aacc aa 
gacaattatccaaatggtggtttcactgctgaacaaatcactaaatattcagacgaaggt 
gatttagcaatagttaaattctcccctaatgagcaacacaaacatattggtgaagtagtt 
aaaccagcaacaatgagtaataatgctgacactcaagttaaccaaaatattactgtaaca 
ggata tec tggtgataaacc tgtagcaacaatgtgggaaagtaaaggaaaaa tcact tac 
ctcaaaggcgaagctatgcaatatgatttaagtacaactggtggtaattcaggttcacct 
gtatttaatgaaaaaaatgaagtgatcggaattcattgggncggtgtaccaaatgaattt 
aatggtgcggtatttattaatgaaaatgtacgcaacttcttaaaacaaaatattgaagat 
atccattttgccacgatgaccaacctaataacccagataatcctgataaccctaacaatc 
ctgataaccctaacaacccagatgaaccaaataaccctgacaaccctaacaaccccgata 
atccagacaatggcgatamcaataattcagacaatccagatgcagcttaat 
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33. 


gtgcaaaaaaaagtaattgcagctattattgggacaagcgcgattagcgctgttgcggca 
actcaagcaaatgcggctacaactcacacagtaaaaccgggtgaatcagtgtgggcaatt 
tcaaataagtatgggatttcgattgctaaattaaagtcattaaacaatttaacatctaat 
ctaattttcccaaaccaagtactaaaagtatctggctcaagtaattctacgagtaatagt 
agccgtccatcaacgaactcaggtggcggatcatactacacagtacaagcaggcgactca 
tta teat taatcgcatcaaaatatggtacaacttaccaaaacattatgcgacttaa tggt 
ttaaataatttctttatttatccaggtcaaaaattaaaagtatcaggtactgctagctca 
agtaacgctgcgagcaatagtagccgtccatcaacgaactcaggtggcggatcatactat 
acagtacaagcaggtgactcattgtcattaattgcatcaaaatatggtacaacttatcaa 
aaaattatgagcttaaatggcttaaataatttctttatatatccgggtcaaaaattgaaa 
gtaactggtaatgcatctacgaactcaggatctgcaacaacgacaaatagaggttacaat 
acaccagtattcagtcaccaaaacttatatacatggggtcaatgtacatatcatgtattt 
aatcgtcgtgctgaaattggtaaaggtattagtacttattggtggaatgctaataactgg 
gataacgcagcggcagcagatggttacactatcgacaatagacctactgtaggttctatc 
gctcaaacagatgtaggttactatggtcatgttatgtttgtagaacgtgtaaataacgat 
ggtagtattttagtttcagaaatgaactattcagctgcaccaggtattttaacttacaga 
accrataccagcttaccaagtaaataattatagatatattcac 




34. 


atgaataataaaaagacagcaacaaatagaaaaggcatgataccaaatcgattaaacaaa 
ttttcgataagaaagtattctgtaggtactgcttcaattttagtagggacaacattgatt 
tttgggttaagtggtcatgaagctaaagcggcagaacatacgaatggagaattaaatcaa 
tcaaaaaatgaaacgacagccccaagtgagaataaaacaactaaaaaagttgatagtcgt 
caactaaaagacaatacgcaaactgcaactgcagatcagcctaaagtgacaatgagtgat 
agtgcaacagttaaagaaactagtagtaacatgcaatcaccacaaaacgctacagctaat 
caatctactacaaaaactagcaatgtaacaacaaatgataaatcatcaactacatatagt 
aatgaaactgataaaagtaatttaacacaagcaaaagatgtttcaactacacctaaaaca 
acgactattaaaccaagaactttaaatcgcatggcagtgaatactgttgcagctccacaa 
caaggaacaaatgttaatgataaagtacatttttcaaatattgacattgcgattgataaa 
ggacatgttaatcagactactggtaaaactgaattttgggcaacttcaagtgatgtttta 
aaattaaaagcaaattacacaatcgatgattctgttaaagagggcgatacatttactttt 
aaatatggtcaatatttccgtccaggatcagtaagattaccttcacaaactcaaaattta 
tataatgcccaaggtaatattattgcaaaaggtatttatgatagtacaacaaacacaaca 
acatatacttttacgaactatgtagatcaatatacaaatgttagaggtagctttgaacaa 
gttgcatttgcgaaacgtaaaaatgcaacaactgataaaacagcttataaaatggaagta 
actttaggtaatgatacatatagcgaagaaatcattgtcgattatggtaataaaaaagca 
caaccgcttatttcaagtacaaactatattaacaatgaagatttatcgcgtaatatgact 
gcatatgtaaatcaacctaaaaatacatatactaaacaaacgtttgttactaatttaact 
ggatataaatttaatccaaatgcaaaaaacttcaaaatttacgaagtgacagatcaaaat 
caatttgtggatagtttcacccctgatacttcaaaacttaaagatgttactgatcaattc 
gatgttatttatagtaatgataataaaacagctacagtcgatttaatgaaaggccaaaca 
agcagcaataaacaatacatcattcaacaagttgcttatccagataatagttcaacagat 
aatggaaaaattgattatactttagacactgacaaaactaaatatagttggtcaaatagt 
tattcaaatgtgaatggctcatcaactgctaatggcgaccaaaagaaatataatctaggt 
gactatgtatgggaagatacaaataaagatggtaaacaagatgccaatgaaaaagggatt 
aaaggtgtttatgtcattcttaaagatagtaacggtaaagaattagatcgtacgacaaca 
gatgaaaatggtaaatatcagttcactggtttaagcaatggaacttatagtgtagagttt 
tcaacaccagccggttatacaccgacaactgcaaatgtaggtacagatgatgctgtagat 
tctgatggactaactacaacaggtgtcattaaagacgctgacaacatgacattagatagt 
ggattctacaaaacaccaaaatatagtttaggtgattatgtttggtacgacagtaataaa 
gatggtaaacaagattcgactgaaaaaggaattaaaggtgttaaagttactttgcaaaac 
gaaaaaggcgaagtaattggtacaactgaaacagatgaaaatggtaaataccgctttgat 
aatttagatagtggtaaatacaaagttatctttgaaaaacctgctggcttaactcaaaca 
ggtacaaatacaactgaagatgataaagatgccgatggtggcgaagttgatgtaacaatt 
acggatcatgatgatttcacacttgataatggctactacgaagaagaaacatcagatagc 
gactcagattctgacagcgattcagactcagatagcgactcagattcagatagcgactca 
gattcagacagcgattcagacagcgactcagactcagatagcgattcagattcagacagc 
gac t cagac t cagac agcga 1 1 c agac t c gga t agcgac tcagac tcaga t agcgac t c a 
gattcggatagcgactcagactcagatagcgattcagattcagatagcgattcggactca 
gacagtgattcagattcagactcagatagcgactcagattctgacagcgattcagactca 
gacagcgactcagactcagacagtgattcagattcagacagcgactcagattcagatagc 
gactcagactcagatagcgactcagactcagatagcgactcagactcggatagcgattca 
gattcagacagcgactcagattcagatagcgattcggactcagacaacgactcagattca 
gatagcgattcagattcagatgcaggtaaacatactccggctaaaccaatgagtacggtt 
aaagatcagcataaaacagctaaagcattaccagaaacaggtagtgaaaataataattca 
aataatggcacattattcggtggattattcgcggcattaggatcattattgttattcggt 
cgtcgtaaaaaacaaaataaa 




35. 


atggacataaattcagaagaatacaaacaagaggtacttatcaaagacgttgtcatgctt 
gctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagataccatgaca 
cgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacactgtcatc 
cagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcgagataca 
aacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaatgaaatt 
t c 1 1 1 agcc gaagcaaaaacgc aac t tgaaaaaa t a ta t g t tgc t aagcgtgacagcag t 
cttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatatttacaaggt 
ggtagattgattgatgttttaactgcgatattagcaggtagtctaggatacctagtcact 
gaga tttt;agatcgtaagttacacgcacagtttatcccagaat teat tggt teat tagtt 
attgggattatcgccgttattggacatacacttattccaacaggtgacttggcaactatt 
atcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaatacaagat 
t tat ttggtggacacatgttgatgttcacaacgaaatcattagaagcat tggt tactgeg 
tttggcatcggtgctggcgttggtagcgtattaattttagta 
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36. 


gtgattgctataatgaacgtaattatcgatgaaagaaaagagaatgcCatgacatttaat 
aaagtattattgagctggatagtcatattgattataacaactagcatatatctattttgg 
cagtfcgggcgatatcaatgatgtatttaaccagtctattttaatcaatgttagattaccg 
agattattagaagcattgttgacaggtatgatattaactgttgcaggccttatatttcaa 
acagttttaaataatgcattggcagatagctttacattaggattggcaagcggcgctaca 
tttggttcaggattagcattatttttaggtttaacaacgttatggattcctgtattttca 

*. r*-* t-na/->a(- haafaanfrrhaffaff^ra t* trap crt*r*cicrt" A_t* t~.OR.CTCC 3.3 
ataacatCuagv.uCgauaacaCuaauaautguciti.ay uuauuauy uuyy L.abuyo.yuvQM 

ggctatccagttagaatcttaatattaagCggtttaatgattggtgcgttattcaattca 
cttctatattttttgattttattaaaacctcgcaaatcaaatacaattgccaattatctg 
CttggcggCCCtggtgatgcagaatactcaaatgtatctacaatagcaatcacatttatc 
attgcattgtttggtatatttatcattcttaatcaactaaagttattgcaattaggagaa 
ctaaaaagtcagtcactaggcttaaatgttcaattgattacatatatcgcgttatgtata 
gcttctatgataacggcgataaatgtcgcatatgttggcatcatcggatccaCcggtacg 
gtgataccgcaactcattagaaaatggcagtggaaacaatcattaggaagacaatcggct 
tcaaatattgtaactggaggacaaataatggttatggcagattttattggtagccatata 
ttgtcaccagtacaaataccggcaagtattatcattgcattaattggtataccagCgtta 
ttttacatgctaatatctcagtcgaaacggttacac 


37. 


ttgaaaaaattagcatttgcaataacagcaacatctggtgcagctgcatctttaacgcat 

catgatgcacaagcttctacacaacatacagtacaatctggtgaatcattatggagtatt , 

gctcaaaaatacaacacttcagtagagagtattaaacaaaataaccaattagataacaac 

ttggtattccccggccaagucauCucagcagguggacigugaugcacaaaauaugu4-ci.aa^ 

acttctccacaagccggttcagcatcatctcatactgtacaagctggtgaatcattaaat 

atcattgctagcagatatggtgtttcagttgatcaattaatggcagccaataacttacgt 

ggttatttaattatgcctaaccaaacattacaaattcctaatggtggatcaggtggtaca 

acaccaacagctacaacaggtagcaatggcaatgcatcatcttttaatcaccaaaattta 

tacactgctggtcaatgtacatggtacgtatttgaccgtcgtgctcaagctggtagCcca 

attagcacatattggtcagacgctaagtattgggctggtaacgcagctaatgatggttac 

caagtaaacaacacaccatcagttggttcaattatgcaaagcacacctggtccatatggt 

catgtcgcttatgttgaacgtgtcaatggtgatggtagtatcttgatttctgaaatgaat 

tacacatatggtccatacaatatgaactaccgtacaattccagcttcagaagtttctagc 

tatgcattcatccat 


38. 


atgccagattcaatcacaattatagatgaaaacaaagtgattgatgtcgtattaattgca 
ggtagaattttacttgaatcaggtgctgaaacatatcgagttgaagatacaatgaaccgt 

atCgcacatagCtacggCCCCCauaauaCauauaguuuuy ucaguuuaau uy wolloi.1. 

ttttcattaaacgatcgaacaagtacaagattaattcgcgtacaagagcgcacaacagat 
Ctagagaaaatcgctttaacgaatagtctttcacgtaaaatatcaaataaagaactcaca 
atcgatgaagccaaatctgaatttattcattcacagcatgcatcattacaatattctttt 
ttaacgaatttctttgcagctgccattgcatgtggcttcttcctatttatgtttggtggt 
gtcgcatcagattgttggattgcagtcattgctggcggatccgcatttttaacattcagc 
tttgcgcaacgctatatacaaatcaaatttttctcagagtttgttgcagccgctgtggtc 
atatccattgcagccacatttactaaattaggcattgcaaccaatcaagatatcattact 
atagccagtgtcatgccacttgtccctggtatattaattaccaatgccattcgagattta 
ttagcgggtgaattacttgcaggtatgtctcgcggtgttgaagctgcattaacagcattc 
gcaatcggtgctggtgtcgcaatcgttttattaatcatt • 


39. 


atgggatttttatcaaaaat tc ttgatggcaataataaagaaattaaacagt Caggtaaa 
c t tgc tgataaagtaatcgc Cttagaagaaaaaacggcaatt t taac tgatgaagaaatt 
cgtaataaaacgaaacaattccaaacagaattagctgacattgataatgtcaaaaagcaa 
aatgattatttagataaaattttaccagaagcatatgcacttgttagagaaggctctaaa 
cgtgtattcaatatgacaccatataaagttcaaattatgggtggtattgcaattcataaa 
ggtgatatcgctgagatgagaacaggtgaaggtaaaacattaacagcgacaatgccaaca 
tacttaaatgcattagctggtagaggtgttcacgttattacagtcaatgaatacttatca 
agtgttcaaagtgaagaaatggctgagttatataacttcttaggtttgactgtcggatta 
aacttaaacagtaagacgacagaagaaaaacgtgaagcatacgcacaagacattacttac 
agtactaataatgagctaggttttgattacttacgagataacatggtgaattattctgaa 
gatagagtaatgcgtccattacattttgcaatcattgatgaggttgactcaattttaatc 
gacgaggcacgtacgccattaattattCctggtgaagctgaaaagtcaacgtcacttCat 
acacaagcaaatgtttttgcgaaaatgttaaaacaggacgaagattataaatacgatgaa 
aaaacgaaagctgtacatttaacagaacaaggtgcggataaagctgaacgtatgttcaaa 
gttgaaaacttatatgatgtacaaaatgttgatgttattagtcatatcaacacagcttta 
cgtgcgcacgttacattacaacgtgacgtagactatatggttgttgatggcgaagtatta 
attgtcgatcaatttacaggacgCacaatgccaggccgtcgtttctcggaaggtttacac 
caagctattgaagcgaaggaaggcgttcaaattcaaaatgaatctaaaactatggcgtct 
attacattccaaaactatttcagaatgtacaataaacttgcgggtatgacaggtacagct 
aaaactgaagaagaagaatttagaaatatttataacatgacagtaactcaaattccgaca 
aataaacctgtgcaacgtaacgataagtctgatttaatttacattagccaaaaaggtaaa 
tttgacgcagtagtagaagatgttgttgaaaaacacaaggcagggcaaccagcgctatta 
ggtactgttgcagttgagacttctgaatatatttcaaatttacttaaaaaacgtggtatc 
cgtcaCgatgtgttaaatgcgaaaaatcatgaacgtgaagctgaaattgttgcaggcgct 
ggacaaaaaggtgccgttaccatcgccactaacatggctggtcgtggtacagatatcaaa 
ttaggtgaaggcgtagaggaattaggcggtttagcagtaataggtacagagcgacacgaa- 
tctcgtcgtattgatgaccagttacgtggtcgttctggacgtcaaggtgataaaggggat 
agtcgcttctatttatcattacaagatgaattaatgattcgttttggttctgaacgttta 
cagaaaatgatgagccgactaggtttagatgactctacaccaattgaatcaaaaatggta 
tcaagagctgtagaatcagcacaaaaacgtgtagaaggtaataacttcgacgcgcgtaaa 
cgtatcttagaatacgatgaagtattacgtaaacaacgtgaaattatctataacgaaaga 
aatagtattattgatgaagaagacagctctcaagttgtagatgcaatgctacgttcaacg 
ttacaacgtagtatcaattactatattaatacagcagatgacgagcctgaaCatcaacca 
tCcaCcgact'acattaatgacatcttcttacaagaaggtgacattacagaggatgatatc 
aaaggtaaagatgctgaagatatttCcgaagtcgtCtgggctaagaCCgaagcagcatat 
caaagtcaaaaagatatctCagaagaacaaatgaatgagtttgagcgtatgattttactt 
cgttctattgatagccattggactgatcatatcgacacaatggatcaattacgtcaaggt 
attcacttacgttcttatgcacaacaaaatccattacgCgactatcaaaaCgaaggtcat 
gaattatttgatatcatgatgcaaaatattgaagaagatacttgtaaattcattttaaaa 
tctgtagtacaagttgaagataatattgaacgtgaaaaaacaacagagtttggtgaagcg 
aagcacgttccagctgaagatggtaaagaaaaagtgaaaccgaaaccaatcgttaaaggc 
gatcaagttggtcgtaacgatgattgtccatgtggtagtggtaaaaaattcaaaaattgc 
catggaaaa 
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40. gtgagggagagtatgtcgaatcaaaattacgactacaataaaaatgaagatggaagtaag 
aagaaaatgagtacaacagcgaaagtagttagcattgcgacggtattgctattactcgga 
ggattagtatttgcaatttttgcatatgtagatcattcgaataaagctaaagaacgtatg 
ttgaacgaacaaaagcaggaacaaaaagaaaagcgtcaaaaagaaaatgcagaaaaagag 
agaaagaaaaagcaacaagaggaaaaagagcagaatgagctagattcacaagcaaaccaa 
tatcagcaattgccacagcagaatcaatatcaatatgtgccacctcagcaacaagcacct 
acaaagcaacgtcctgctaaagaagagaatgatgataaagcatcaaaggatgagtcgaaa 
gataaggatgacaaagcatctcaagataaatcagatgataatcagaagaaaactgatgat 
aataaacaaccagctcagcctaaaccacagccgcaacaaccaacaccaaagccaaataat 
aatcaacaaaacaatcaatcaaatcagcaagcaaaaccacaagcaccacaacaaaatagc 

caatcaacaacaaataaacaaaataatgctaatgataag 

. 41 . atgaatatgaagaaaaaagaaaaacacgcaattcggaaaaaatcgattggcgtggcttca 
g tgc t tgtaggtacg t taa tcggt 1 1 tggac tac tcagcagtaaagaagcaga tgcaag t* 
gaaaatagtgttacgcaatctgatagcgcaagtaacgaaagcaaaagtaatgattcaagt 
agcgttagtgctgcacctaaaacagacgacacaaacgtgagtgatactaaaacatcgtca 
aacactaataatggcgaaacgagtgtggcgcaaaatccagcacaacaggaaacgacacaa 
tcatcatcaacaaatgcaactacggaagaaacgccggtaactggtgaagctactactacg 
acaacgaatcaagctaatacaccggcaacaactcaatcaagcaatacaaatgcggaggaa 
ttagtgaatcaaacaagtaatgaaacgacttctaatgatactaatacagtatcatctgta 
aattcacctcaaaattctacaaatgcggaaaatgtttcaacaacgcaagatacttcaact 
gaagcaacaccttcaaacaatgaatcagctccacagagtacagatgcaagtaataaagat 
gtagttaatcaagcggttaatacaagtgcgcctagaatgagagcatttagtttagcggca 
gtagctgcagatgcaccggcagctggcacagatattacgaatcagttgacgaatgtgaca 
gttggtattgactctggtacgactgtgtatccgcaccaagcaggttatgtcaaactgaat 
tatggtttttcagtgcctaattctgctgttaaaggtgacacattcaaaataactgtacct 
aaagaattaaacttaaatggtgtaacttcaactgctaaagtgccaccaatfcatggctgga 
" gatcaagtattggcaaatggtgtaatcgatagtgatggtaatgttatttatacatttaca 
gactatgtaaatactaaagatgatgtaaaagcaactttgaccatgcccgcttatattgac 
cctgaaaatgttaaaaagacaggtaatgtgacattggctactggcataggtagtacaaca 
gcaaacaaaacagtattagtagattatgaaaaatatggtaagttttataacttatctatt 
aaaggtacaattgaccaaatcgataaaacaaataatacgtatcgtcagacaatttatgtc 
aa tccaagtggagataacgt ta t tgcgccggt 1 1 taacaggt aa 1 1 taaaaccaaatacg 
gatagtaatgcattaatagatcagcaaaatacaagtattaaagtatataaagtagataat 
gcagctgatttatctgaaagttactttgtgaatccagaaaactttgaggatgtcactaat 
agtgtgaatattacattcccaaatccaaatcaatataaagtagagtttaatacgcctgat 
gatcaaattacaacaccgtatatagtagttgttaatggtcatattgatccgaatagcaaa 
ggtgatttagctttacgttcaactttatatgggtataactcgaatataatttggcgctct. 
atgtcatgggacaacgaagtagcatttaataacggatcaggttctggtgacggtatcgat 
aaaccagttgttcctgaacaacctgatgagcctggtgaaattgaaccaattccagaggat 
tcagattctgacccaggttcagattctggcagcgattctaattcagatagcggttcagat 
tcgggtagtgattctacatcagatagtggttcagattcagcgagtgattcagattcagca 
agtgattcagactcagcgagtgattcagattcagcaagcgattccgactcagcgagcgat 
tccgactcagacaatgactcggattcagatagcgattctgactcagacagtgactcagat 
tccgacagtgac tcaga t tcagatagcgattc tgac tcagacagtgactcagattcagat 
agcgat tcaga t tcaga tagcga t tcaga ttccgacagtgat tccgac tcagacagcgat 
tc tgac tccgacagtga ttccgac tcagacagcgat tcaga ttccgacagtgat tccgac 
tcagatagcgattccgactcagatagcgactcagattcagacagcgattcagattcagac 
agcgattcagattcagatagcgattcagattccgacagtgactcagattccgacagtgac 
tcggattcagatagcgattcagattccgacagtgactcagattccgacagtgactcagac 
tcagacagtgattcggattcagcgagtgattcggattcagatagtgattccgac tccgac 
agtgactcggattcagatagcgactcagactcggatagcgactcggattcagatagcgat 
tcggactcagatagcgattcagaatcagacagcgattcagaatcagacagcgattcagat 
tcagacagcgactcagacagtgactcagattcagatagtgactcggattcagcgagtgat 
tcagactcaggtagtgactccgattcatcaagtgattccgactcagaaagtgattcaaat 
agcgattccgagtcaggttctaacaataatgtagttccgcctaattcacctaaaaatggt 
ac taa tgct tc taataaaaatgaggc taaagatagtaaagaaccat taccagatacaggt 
tctgaagatgaagcaaatacgtcactaatttggggattattagcatcaataggttcatta 

ctacttttcagaagaaaaaaagaaaataaagataagaaa _ 

42 . atgaattcaaatcacgctaaagcatcagtgacagagagtgttgacaaaaaatttgtagtt 
ccagaatcaggaattaataaaattattccagcttacgatgaatttaagaattcgccaaaa 
gtaaatgttagtaatttaactgacaataaaaactttgtagcttctgaagataaattgaat 
aagattgcagattcatcggcagctagtaaaattgtagataaaaactttgtcgtaccagaa 
tcaaagttaggaaacattgtgccagagtacaaagaaatcaataatcgcgtgaatgtagca 
acaaacaatccagcttcacaacaagttgataagcattttgttgctaaaggcccagaagta 
aatagatttattacgcaaaacaaagtaaaccaccacttcattactacgcaaacccactac 
aagaaagttattacttcatacaaatcaacacatgtacataaacatgtaaatcatgcaaag 
gattctattaataaacactttattgttaaaccatcagaatcgcctagatatacacatcca 
tctcaatctttaattatcaagcatcattttgcagttcctggatatcacgcgcataaattt 
gttacaccagggcatgctagcattaaaattaatcacttttgtgttgtgccacaaataaat 
agtttcaaggtaattccaccatatggtcacaattcacatcgtatgcatgtaccaagtttc 
caaaataacacaacagcaacacatcaaaatgctaaagtaaataaagcatatgactataaa 
tac ttctattcttataaagtagttaaaggtgtgaagaaatatttc teat tttcacaatca 
aatggttataaaattgggaaaccatcattaaatatcaaaaatgtaaattatcaatatgct 
gttccaagttatagccctacacactacgttcctgaatttaagggtagcttaccagcacca 

cgagta 
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43. 



tt'ggagcatacaattatgaaaatgagaacaattgctaaaaccagtttagcactagggctt 
ttaacaacaggcgcaattacagtaacgacgcaatcggtcaaagcagaaaaaatacaatca 
actaaagttgacaaagtaccaacgcttaaagcagagcgattagcaatgataaacataaca 
gcaggtgcaaattcagcgacaacacaagcagctaacacaagacaagaacgcacgcctaaa 
ctcgaaaaggcaccaaatactaatgaggaaaaaacctcagcttccaaaatagaaaaaata 
tcacaacctaaacaagaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaa 
caagaacaatcacaaacgacaaccgaatccacaacgccgaaaactaaagtgacaacacct 
ccatcaacaaacacgccacaaccaatgcaatctactaaatcagacacaccacaatctcca 
accataaaacaagcacaaacagatatgactcctaaatatgaagatttaagagcgtattat 
acaaaaccgagttttgaatttgaaaagcagtttggatttatgctcaaaccatggacgacg 
gttaggtttatgaatgttattccaaataggttcatctataaaatagctttagttggaaaa 
gatgagaaaaaatataaagatggaccttacgataatatcgatgtatttatcgttttagaa 
gacaataaatatcaattgaaaaaatattctgtcggtggcatcacgaagactaatagtaaa 
aaagttaatcacaaagtagaattaagcattactaaaaaagataatcaaggtatgatttca 
cgcgatgtttcagaatacatgattactaaggaagagatttccttgaaagagcttgatttt 
aaattgagaaaacaacttattgaaaaacataatctttacggtaacatgggttcaggaaca 
atcgttattaaaatgaaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaa 
gagcatcgtatggcaggcactaatattgataacattgaagtgaatataaaa 



44. 



tgacaacaattaaaacatcaaacttaggattcccaagattaggtagaaaaagagaatgg 
aaaaaagccatcgaaagttattgggcaaagaagatttctaaagaagaattagatcaaaca 
ttaactgatctacataaagaaaatttattattacaaaagtactatcacttagatagcatc 
ccagttggtgatttctctttatatgaccatatattagatacgfccattattattcaacatc 
atccctgaacgtttccaaggaagaactattgatgatgatttattatttgatattgctcgc 
ggtaataaagaccatgttgcaagtgcacttataaaatggtttaacactaactatcattac 
atcgtacctgaatgggacaatgttgagcctaaagtgagtcgcaatgtattattagatcgc 
tttaaatatgcccaatctttaaacgttaacgctcaccctgtcattgttggtccgattact 
tttgttaaattatcaaaaggcggtcaccaaacttttgaagaaaaagttaaaacgttatta 
ccactttataaagaagtgtttgaatcattaattgatgcaggtgctgagtacattcaagtt 
gatgagccaatcttagttacagacgacagcgaaagctatgaaaatattacacgtgaagct 
tatgactatttcgaaaaagctggtgfctgctaaaaaattagtcattcaaacatactttgaa 
cgtgcacatcttaaattcttaagttctttacctgttggtggtataggtttagactttgtc 
catgataatggctataaccttaaacaaattgaagctggagattttgataaatcaaaaaca 
ttatacgctggaattattgatggtcgtaatgtatgggcaagtgacattgaagctaaaaaa 
gtcttaatcgataaattgttagcacacactaatgaacttgtcattcaaccatcatcttca 
ttat tacatgt tccagtatc 1 1 taga tga t gaaaca t taga tacaagtgt tggagaaggc 
ttaagctttgcaactgaaaaattagacgaattagatgcattgcgtcgcctatttaatcaa 
aacgatagtgttaaatatgataaattaaaagcacgttatgagcgtttccaaaatcaatca 
ttcaaaaacttagattatgatttcgaaagcgtgcgtacttcaagacaatcaccattcgcg 
caacgtattgaacaacaacaaaaacgtttgaacttaccggatttaccaacaacaactatt 
ggatcattcccacaaagccgagaagttcgaaaataccgtgcagattggaagaacaaacgc 
attacagacgaagcatatgaaacattcttaaaaaatgaaattgctcgatggattaaaatt 
caagaagacattggcttagatgtattagttcacggtgaatttgaacgtaatgacatggtt 
gaattcttcggagaaaaattacaaggtttcttagtaactaaattcggttgggtgcaatca 
tatggttcacgtgccgtaaaaccaccaatcatttatggtgatgtaaaatggacagcgcct 
ttaactgttgatgaaacagtttatgcacaaagcttaacagataaaccagttaaaggtatg 
ttaactggacctgtaacaattctaaactggtcatttgaacgtgttgatttaccacgtaaa 
gtcgttcaagatcaaattgctttagcaatcaacgaagaagtattagcacttgaagctgca 
ggaatcaaagttatccaagttgacgaacctgcattacgtgaaggcttaccattacgctct 
gaatatcacgaacaatatcttaaagatgctgttttatcatttaaacttgcaacgtcttca 
gttcgtgatgaaactcaaatccatacacatatgtgttattctcaattcggtcaaatcatt 
catgctattcatgacttagatgctgatgttatttcaattgaaacatctcgtagccatggt 
gatttaattaaagactttgaagatattaattatgatttaggtattggtctaggtgtatat 
gatattcatagtccacgtattccaacaaaagaagaaattactacagcaatcaatcgttca 
ctacaacaaatcgaccgc teat tat tctgggtaaaccctgactgtggtttaaaaacgcga 
aaagaagaagaagt taaaga tgea t tgac tgtgc t tgtgaatgc tgt taaagc taaaege 
caagaa 



45. 



atgagcgacacatataaaagctacctagtagcagtactatgcttcacagtcttagcaatt 
gtacttatgccgtttctatacttcactacagcatggtcaattgcgggattcgcaagtatc 
gcaacattcatattttataaagaatacttttatgaagaa 



WO 02/059148 



PCT/EP02/00546 



- 22 - 



46. 


atgttaagaggacaagaagaaagaaagtatagtattagaaagtattcaataggcgtggtg 
tcagtgttagcggctacaatgtttgttgtgtcatcacatgaagcacaagcctcggaaaaa 
acatcaactaatgcagcggcacaaaaagaaacactaaatcaaccgggagaacaagggaat 
gcgataacgtcacatcaaatgcagtcaggaaagcaattagacgatatgcataaagagaat 
ggtaaaagtggaacagtgacagaaggtaaagatacgcttcaatcatcgaagcatcaatca 
acacaaaatagtaaaacaatcagaacgcaaaatgataatcaagtaaagcaagattctgaa 
cgacaagg t tc taaacagt cacaccaaaa taa t gcgac taataatac tgaacgtcaaaat 
gatcaggttcaaaatacccatcatgctgaacgtaatggatcacaatcgacaacgtcacaa 
tcgaatgatgttgataaatcacaaccatccattccggcacaaaaggtaatacccaatcat 
gataaagcagcaccaacttcaactacacccccgtctaatgataaaactgcacctaaatca 
acaaaagcacaagatgcaaccacggacaaacatccaaatcaacaagatacacatcaacct 
gcgcatcaaatcatagatgcaaagcaagatgatactgttcgccaaagtgaacagaaacca 
caagt tggcgat t taagtaaacatatcgatggtcaaaat tccccagagaaaccgacagat 
aaaaatactgataataaacaactaatcaaagatgcgcttcaagcgcctaaaacacgttcg 
actacaaatgcagcagcagatgctaaaaaggttcgaccacttaaagcgaatcaagtacaa 
ccacttaacaaatatccagttgtttttgtacatggatttttaggattagtaggcgataat 
gcacctgctttatatccaaattattggggtggaaataaatttaaagttatcgaagaattg 
agaaagcaaggctataatgtacatcaagcaagtgtaagtgcatttggtagtaactatgat 
cgcgctgtagaactttattattacattaaaggtggtcgcgtagattatggcgcagcacat 
gcagctaaatacggacatgagcgctatggtaagacttataaaggaatcatgcctaattgg 
gaacctggtaaaaaggtacatcttgtagggcatagtatgggtggtcaaacaattcgttta 
atggaagagtttttaagaaatggtaacaaagaagaaattgcctatcataaagcgcatggt 
ggagaaa t a t cac c at ta 1 1 c ac tggtgg tea t aacaa ta tgg 1 t gcatcaa t cacaaca 
ttagcaacaccacataatggttcacaagcagctgataagtttggaaatacagaagctgtt 
agaaaaatcatgttcgctttaaatcgatttatgggtaacaagtattcgaatatcgattta 
ggattaacgcaatggggctttaaacaattaccaaatgagagttacattgactatataaaa 
cgcgttagtaaaagcaaaatttggacatcagacgacaatgctgcctatgatttaacgtta 
gatggctctgcaaaattgaacaacatgacaagtatgaatcctaatattacgtatacgact 
tatacaggtgtatcatctcatactggtccattaggttatgaaaatcctgatttaggtaca 
tttttcttaatggctacaacgagtagaattattggtcatgatgcaagagaagaatggcgt 
aaaaatgatggtgtcgtaccagtgatttcgtcattacatccgtccaatcaaccatttgtt 
aatgttacgaatgatgaacctgccacacgcagaggtatctggcaagttaaaccaatcata 
caaggatgggat 


47. 


atgattcatctcattaaggggaagatgcatcatacagttttgtgtattcatttaaacaaa 
ggggttgctttaatgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttt 
tttgtctatagtttagtgggcatactatgtttctttattccttttacgattaatggtaac 
aacactattttcgtcgatcatgttcatctagccattcgctcaatcataggtccacttatg 
ccctatgttgcactgattatgattttaattggtacagcgttaccaatagtgagacgtact 
tttatgacttcaatcacaaacttggtcattacattatttaaagttgcaggtgcaatgatc 
ggtataatgtatgtatttaaaatcggtccatcaatactatttaaagctaactatggtccg 
tttttgtttgaaaaattaatgatgccattaagtatcttaattccagtaggtgcaattgcg 
ctttctttattagtgggctatggcttattagaatttgtcggtgtttatatggagcctatt 
atgagacctatttttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtc 
ggcagttattccttaggattattgattactaatcgtgtctataagcaagggatgtacaac 
aaacgagaagccacgattattgcgactggcttttcaacagtttcagcaacttttatgatt 
atcgttgctaaaactttaggattaatgccgcattggaatttatacttttggataacttta 
gtcatcacatttgtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatca 
acagaatattataacggacaagaaggagaacaagaagttgctattgaaggaagcagactg 
aaaactgcatatgcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaac 
gtttgggacaatttgaaagacggtttagaaatgactgttggtattttaccttctatatta 
tcgattggttttttaggactgattgtagcgaactatacaccattcattgattggcttggc 
tatatcttctatccatttatttatattttcccaattgctgatcaggctttactagcaaaa 
gcgtcagcgatttctattgtagagatgtttctaccatctttgttagtaactaaagctgca 
atgagtactaaatttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagca 
ttagtgccatgtatactagcaactgaaattaaaatacctgtctggaaactcatcatcatt 
tggtttttacgcgtggcgttgtcgctattaatcaccatccccgtcgctttacttattttt 
gga 


48. 


atggttattatgaagaaaacaattttactgacgatgacaactcttactttatttagtatg 
tcgcctaactcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaa 
gcacacccaaacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatat 
gacaaaaacaacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcat 
caacacgcaaatcaacgtgatcttaacaacaatcagtaccattcttcattaagtggtcag 
tatacgcacattaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaat 
cctttgacaccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttt 
tcaaaagataacaaagggcttattacaggcatcgatttagacgaattgtatgacgaatta 
caaatcgccgaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggt 
aacggtaaaatcattgatcagcctcttatcacaagtaagaacaacttatatactgctgga 
caatgtacatggtatgtctttgataaacgtgccaaagatggacacacgattagtacattt 
tggggagatgctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagataga 
cacccaacacgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctac 
gttgaaaaagttaatattgatggaagtattctaatttcagaaatgaactggattggtgaa 
tatatcgtttcatcaagaaccatctctgcttcaaaagtttcatcatataattacatccat 


49. 


ttggaggtatcgtcaatgaagccttatatacaacttgttgtgttcaagcaatggttacaa 
tacatcttgctcgtaacaaccattgtcatcgcactcgtacttattggtatcggttaecgt 
gtagcacatgacaacttcaaaataccgattaccattcaagatttagaccaaaccactgca 
tcaaaatcattcgtcaataaaattaaacaatctgactatgtaactattaaaaaagtcgat 
gaagatgaaagctatattgaagatgatgttactaaaaaggaagctattttaagtatgcaa 
attcctaaaggtttctctcaaaaattaaaagagaaccgtttaaaagaaacgatacagtta 
tatggtagagatgactttataggtggtattgctgtagaaattgttagtagttcattatat 
gagcagcaaattcctaacattatttatgaacaccttgaggatatgaaacagcatcaatcc 
atcgatgctatcaacaagtcctatcataaacatacacctgaatctaaaatcaaatttgtg 
tcgcttactaaacaagcacaacactctatttcaattagcttaatctttgcggtgatttta 
tttgttagcgctgttcaagtagtacttcattatcgtttaaaccaacaagcagcattgcaa 
cgattatcacaatatcatttaagccgtttcaaactatatagtacttatgtaatgacacat 
acgattttgttattgttggtactattggcagttagtctatatttgtctcaaccactcagc 
ttaatattttacttaaaatcactgttacttatattgatttatgagataggtatcgtcttt 
atcttattccatattcaaacaataagtcatcgattattcatgacatttatatatgcactt 
gctatgggtatcgtatacttgattattttcatg 
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50. 


atgattgaggtgacagagatgaacttttttgatatccataagattccgaacaaaggcatt 
ccattatcggtacaacgtaaattatggcttagaaacttcatgcaagctttcttcgtagtg 
ttctttgtttatatggctatgtatttaattcgaaacaactttaaggcggcacaaccgttt 
ttaaaagaggaaattggattatctacattagaacttggttatatcggattagcatttagt 
atcacgtacggtttaggaaaaacattacttggatattttgtcgatggacgtaacacaaaa 
cgtattatctcgttcttacttatcttatctgcgattacagttttaattatgggatttgtt 
ttaagttactttggttctgtaatgggattattaattgtactttggggacttaacggggtg 
ttccaatcagttggtggacctgcaagttattcaacgatttcaagatgggcgccaagaacg 
aaacgtggccgatacttaggattctggaatacatcacataatatcggtggtgccatagca 
ggtggtgttgcactttggggtgctaatgtattcttccatggaaatgttatagggatgttc 
attttcccatcggtgattgcattacttattggtatcgcaacattatttatcggaaaagat 
gatccggaagaattaggatggaatcgtgctgaagaaatttgggaagagccggtcgataaa 
gaaaa tattga ttc tcaaggta tgacgaaa tgggagatctttaaaaaatatatcc tggga 
aatcctgttatatggattctatgtgtttcaaacgtctttgtatacattgtacgaatcggt 
attgataactgggcaccgttatatgtgtcagagcatttacactttagtaaaggcgatgca 
gttaatacgatattctactttgaaattggtgcattagttgcaagtttattatggggctac 
gtatcagacttattaaaaggtcgtcgtgcaattgtagctattggctgtatgtttatgatt 
acatttgttgtcttattctacacaaatgctacaagtgtcatgatggttaacatttcattg 
tttgcattaggtgcgttaatctttggtccgcaattattaattggtgtatcattgactggt 
tttgttcctaaaaatgccatcagtgtagcaaacggaatgacaggttcattcgcgtatcta 
ttcggtgactcaatggcgaaagttggtttggcggctattgctgatccaacacgtaacggt 
ttaaacatctttggatatacattaagtggatggacagatgttttcatcgtcttctatgtt 
gcattattcctaggcatgattctattaggaatcgttgctttctatgaagaaaagaaaatt 
agaagtttaaaaatt 


51. 


atgacaaagaagaaaaacatattaaaagcaatcggtatttacagttttatagcgatgatg 
tttgtcatcattttatatccactactgtggacatttggcatttcccttaatccaggtacg 
aacttgtatggtgccaaaatgataccagacaatgcaacatttaaaaattatgcattctta 
ctattcgatgacagtagtcaatacctgacttggtataaaaatacgcttatcgtagcatct 
gcaaatgcactgtttagtgtgatatttgtcacgttaacagcatatgctttttctagatat 
cgctttgttggtcgtaaatacgggctgattacatttttgattttacaaatgttccctgta 
ttaatggcaatggtcgcaatctatattttgctaaatacaattggattattagattcttta 
tttggactaacactggtatatattggtggatcaataccgatgaatgcctttttagtgaaa 
ggttacttcgatacgattccaaaagaacttgatgaatctgccaaaattgatggtgcaggg 
catatgcgtattttcttacaaattatgcttccattagctaagccgattttagcagttgtt 
gctttgttcaattttatggggccatttatggactttatattacctaaaatactattaaga 
agtcctgaaaaattcacattagcagttggattgttcaactttattaatgataagtatgca 
aataatttcacagtgtttgcagcaggggcaattatgattgcagtacctatagcaatcgta 
ttcttgttcttgcaacgctatttagtatcaggtttaacaacaggtgcgacaaaaggt 


52. 


gtgatggaaaatagtacgaccgaagcgcgtaatgaagcgacgatgcatcttgatgaaatg 
actgtggaagaggctttaattacgatgaataaagaagatcagcaagtcccgttagcagtt 
cgaaaggcaataccacaattgacaaaagtaattaaaaaaacaattgcacagtataaaaag 
ggtggacgattgatttatatcggtgcaggtacaagtggaaggttgggtgtcttagatgca 
gcggagtgtgtacctacattcaatactgaccctcatgaaattataggtattattgctggt 
ggacaacatgctatgacgatggctgtagaaggtgcggaagatcacaaaaaattagcggaa 
gaagatttgaaaaatatagatttaacatcaaaagatgtcgttataggaattgccgcgagt 
ggcaaaacgccatatgttataggcggtttaacatttgctaacacaatcggtgctacaaca 
gtatctatttcatgcaatgaacatgcagttataagtgaaattgcgcagtatccagtagaa 
gttaaagttggtccagaagtattaactggttcaacacgtttaaagtctggtacagcacaa 
aagttaattttaaatatgatttcaaccatcacaatggttggtgtcggaaaagtttacgat 
aacctcatgattgatgttaaagcaaccaatcaaaaactgatcgaccgttcagtgcgtatt 
attcaagaaatatgtgctatcacatatgatgaagcaatggcgttatatcaggtatctgag 
catgatgtgaaagttgcgacagttatgggtatgtgtggcatttctaaggaagaagcaaca 
agacggttattaaacaatggtgacattgttaaacgagcaatcagagatagacaacct 


53. 


ttgcaatacataattcgttatattatgatgactttacaaatacatacagggggtattaat 

ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 

ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 

gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 

cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 

gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 

aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 

caacgtaacggcttcattcaaagtcttaaagacgacccaagccaaagcactaacgtttta 

ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 

gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaacaacgc 

aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 

gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa , 

caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 

ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 

aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagaacaacaaaat 

gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 

caaagcc 1 1 aaagacga tec tt c a g t gagcaaa gaaa 1 1 1 1 agcagaagc taaaaagc ta 

aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 

aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 

gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 

aagee t gg taaagaagac aacaaaaaacc tgg t aaagaagacggcaacaagc c tggcaaa 

gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 

gatacagtaaatgacattgcaaaagcaaacggcactactgctgacaaaattgctgcagat 

aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 

caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 

aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 

ttagctggacgtcgtcgcgaacta 
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54. 


ttggataaaaagtctgagaagcggggcattaaaatgacggtacaaagtgcatatatacat 
attccattttgtgtaagaatatgtacatattgtgatttcaataaatattttatacagaat 
caacctgtagatgagtacttagatgcactaatcacagaaatgtctacagcaaaatatagg 
atcttaaagaccatgtatgtaggtggcggcacaccaacggccctttctattaatcagttg 
gaaagattacttaaagcaatacgtgatacgtttacaatcacaggcgagtatacatttgaa 
gcaaatcctgatgagttaactaaagagaaagtccaactattagagaaatatggagtaaaa 
aggatttcaatgggcgttcaaacattcaagccggagttattgtctgttttaggtagaacg 
cacaatactgaagatatttacacttcggtgttaaatgctaaaaacgcaggtattaaatca 
atcagtttagatttaatgtatcatttaccgaaacagacgattgaagattttgaacaaagt 
ttagatctagctttagatatggatattcaacatatttcgagttacggcttaatacttgaa 
cctaaaacccaattttataatatgtatagaaaaggcttgctcaaacttcctaatgaggat 
ttaggtgctgacatgtatcagttgctgatgtctaagatagaacaatctcctttccatcaa 
tacgaaatatctaattttgcattagatggccatgaatcagaacataataaggtttactgg 
tttaatgaggaatattatggatttggagcaggtgcaagtggttatgtagatggtgtgcgt 
tatacgaatatcaatccagtgaatcattatatcaaagctataaataaagaaagtaaagca 
attttagtatcaaataaaccttctttgactgagagaatggaagaagaaatgtttcttggg 
ttgcgtttaaatgaaggtgtgagtagtagtaggttcaaaaagaagtttgaccaatctatt 
gaaagtgtctttggtcaaacaataaataatttaaaagagaaggaattaattgtagaaaag 
aacgatgtgat tgcac ttacaaatagagggaaag tcataggtaatgaggt 1 1 1 tgaagc t 
ttcc taataaatgat 


55. 


MRITCENLNPGDSVDHFFLVHKATQGVTAQGKD 

KPEEI VHVKGDI INYRG^QMKVNQIRIATTEDQLKTEQFVDGAPLSP AEI QEEI SHYLL 

DIENANLQRITRHLLKKYQERFYTYPAASSH ICDIYPLL 

NKSLLYSGIILHDIGKVRELSGPVATSYTVEG^LGHISIASDE^ 

LLRHMILSHHGIU^YGSPKLPYLKEAEILCYIDNICARM^ 

LENRRFYNPESLD 


56. 


MNKHHPKLRSFYS IRXSTLGVASVIVSTLFLITSQHQAQAAENTNTSDKI SENQNNNATT 
TQPPKDTNQTQPATQPANTAKNYPAADESLKI)AIKDPALENKEHDIGPRE 
NETQYYHFFSIKDPADVYYTKKKAEVELDIOTASTWKKFEVY 
DHAYIRFPVSDGTQEI^IVSSTQIDIX3EETNYDYTKLVFAKP^ 

NDQS S S VASNQTNTNTSNQNTSTINNANNQPQATTNMSQPAQPKS STNADQAS SQPAHET 
NSNGNTNDKTNES SNQSDVNQQ YP PADESLQDAIKNPAI IDKEHTADNWRP IDFQMKNDK 
GERQFYHYASTVEP ATVI FTKTGP I IELGLKTA STWKKF EVYE GDKKL PVELVSYD SDKD 
YA YT RF PVSNGTREVKIVS S I E YGENI HED YDYTLMVF AQ P I TNNPDD YVD EETYNLQKL 
LAPYHKAKTLERQVYELEKLQEK^ 
NDQLTDLQEAHFWFESEENSESVMDGFVEHPFYTA^ 

GKRVTTVSKDPKNNSRTLIFPYIPDKAVYNAIVKVWAtnGYEGQYHVR^ INQDINTKDD 
DT S QNNTS E PLWQTGQEGKVADTDVAENS STATNPKDAS DKADVT E PE SDWKD ADNNI 
DKITtfQHDVDHLSDMSDNNHFDK^ SNVDTDKDS 
NKNKDKVI QLl^IADKNNHTGKAAKLDVVKQNYNIOT SDIHKTVDKTV 
KTKEKAGTPSKENKLSQ SKMLPKTGETTS SQSWWGL YALLGMLALFI PKFRKE SK 


57. 


Msdf nhtdhs t tnhsgtpryrrpkf pwf ktvi valiagi igallvlgigkvlns tilnkd 
Gstvqttrmkggnqldgqsldcfgtvhendksvsptivgviiimqkassvddllkgksskps 
Eagvgsgviyqimmsayivtaiiihvidganeirvql 

Entkgikaiqfansskvqtgdsvfamgnplglqfansvtsgiisasertidaettggntk 
Vsvlqtdaainpgnsggalvdingnlvginsmkiaatqvegigfaipsnev3cvtieqlvk 
Hgkidrpsigiglinlkdipeeereqilitdredgiyvakadsdidlkkgdiiteidgkki 
Kddvdlrsylyenkkpgesvtvtvirdgktkevkvklkqqkeqpkrqsrserqspgqgdr 
dffr 


58. . 


VNQQQEKTTTTPTT INPLTGESCVGEGE^ 

PIDGTEEVPGKPGIKNPEJTGEVVTPPVDDVTK^ 

PGEEKVTQEGQTGEKTTTTPTTINPLTGEKVGEGEPT^ 

KDEFI>PNLPIIX5TEEVPGKIH3IKNPETGEVVTPPVDDWKHGPKAGEPE 

RVLDPTMEPGSPDKVAQKGENGEKTTTTPTOINPLTGEKVGEGEPTTEVTKEPIDE 

APEII PHGTREEIDPNLPEGETKVI PGKDGLKDPE1TGEI IEEPQDEVIIHGAKDDSDADS 

DSDADSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSD^DSDSDSDADS 

DSDADSDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDADSDSDADS 

DSDSDSDSDADSDSDSDSDSDSDADSDSDSDSDADSDSDADSDSDADSDSDADSDSDSDS 

DSDSDSDSDSDSDRDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDS 

23ADSDSDSDSDSDADSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSDS 

DADRDHNDKTDKFNNKELPDTGNDAQm^ 


59. 


MKSLKTVIGMNNKEHIKSVILALLVLMSV\^ 

PIOTAKMDTTITPFQIIHSKNDHPEGTIATVSNVNK^^ 

DLNSDFILFI)FTYDLPLSTYLGQVLNMNAKW^ 

D YVKLTTTTKNDHFLD ALAAVKKDMQ P YTD 1 1 TNKDT I DRTTHVF AP SKPEKLKT YRMVF 
m'lSVEKMNAILFDDSTIYRSSKSGVTTYNNKT^ 

EETI TOTFBFINGHGGFLNEDFRLFSTNNQ SGELTYQRFLNGYPTFNKEGSNQ I QVTWGE • 
KGVFDYRRSLLRTDVVLNSEDNKSLPKLESVRSSLAI^SDINFEKVTNIAIGYEMQDNSD 
HNHI EVQ INSELVPRWYVEYDGEWYVYNDGRLE 
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60. 


MSKRQKAFHDSLJ^^KTRVRL YKSGKNWVKSGIKEI EMFKIMGLPFI SHSLVSQDNQS I S 
KK^GYGLKTTAVIGGAFTVNMLHIX^ 

TADSTSVTKNS S SVQTSNSDTVSSEKSEKVTSTTNSTSNQQEKLTSTSESTS SKNTTSS S 
DTKSVASTSSTEQPINTSTNQSTASlOTSQSTTPSSVNimTSTTSTSTAPVKLRTFSRL 
AMSTFASAATTTAWAOTITVNKDNLKQYlflT^ 

GTRIDS^SFHFSGKVmjGNKYEGMGNGGaDGIGFAFSPGVLGETGLNGAAVGIGGIiSNAF 
GFKLDTYHNTSKPNSAAKANADPSNVAGGGAFGAFVTTDSYGVATTYTSSSTADNAAKLN 
VQPtNOTFQDFT3INYNGDTKVMTVKY^ 

LQQVQFGTFE YTES AVTQVRYVDVTTGKDI I PPKTYSGNVDQWTI DNQQS ALTAKGYNY 

TSVDSSYASTYNDTNKTVKMTNAGQSW 

DNGTGTVTNTWGLPSGLSYDSATNSIIGTPra 

DTTAPTVTPIGDQSSEVYSPI SPIKIATQDNSGNAVTNTVTGLPSGLTFDSTNNTI SGTP 
imGTSTISIVSTDASGNKTTTTFKYEVTRNSMSDSVSTSGSTQQSQSVSTSKADSQSAS 
TSTSGSIWSTSASTSKSTSVSLSDSVSASKSLSTSESNSVSSSTSTSLVNSQSVSSSMS 
DSASKSTSLSDSISNSSSTEKSESLSTSTSDSLRTSTSLSDSLSMSTSGSLSKSQSLSTS 
ISGSSSTSASLSDSTSNAISTSTSLSESASTSDSISISNSIANSQSASTSKSDSQSTSIS 
LSTSDSKSMSTSESLSDSTSTSGSVSGSLSIAASQSVSTSTSDSMSTSEIVSDSISTSGS 

LSASDSKSMSVSSSMSTSQSGSTSESLSDSQSTSDSDSKSLSQSTSQSGSTSTSTSTSAS / 

VRTSESQSTSGSMSASQSDSMSISTSFSDSTSDSKSASTASSESISQSASTSTSGSVSTS 

TSLSTSNSERTSTSMSDSTSLSTSESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFLSESLSESTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSTS 

ISTSTSISESTSTFKSESVSTSLSMSTSTSLSDSTSLSTSLSDSTSDSKSDSLSTSMSTS 

DSISTSKSDSISTSTSLSGSTSESKSDSTSKSISHSQSTSGSTSTSTSTShSDSTSTShS 

LSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSESTSTSTSLSDSTS 

ISKSTSQSGSVSTSASLSGSESEJ5DSQSISTSASESTSESASTSLSDSTSTSNSGSASTS ! 
TSLSNSASASESDLSSTSLSDSTSASMQSSESDSQSTSASLSDSLSTSTSNRMSTIASLS \ 
TSVSTSESGSTSESTSESDSTSTSLSDSQSTSRSTSASGSASTSTSTSDSRSTSASTSTS 

TSASEVMSASISDSQSMSESVNDSESVSESNSESDSKSMSGSTSVSDSGSLSVSTSLRKS 
ESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSLSDSKSTSGSTSTSTS 
GSLSTSTSLSGSESVSESTSLSDSISMSDSTSTSDSDSLSGSISLSGSTSLSTSDSLSDS 
KSLSSSQSMSGSESTSTSVSDSQSSSTSNSQFDSMSISASESDSMSTSDSSSISGSNSTS 
TSLSTSDSMSGSVSVSTSTSLSDSISGSTSVSDSSSTSTSTSLSDSMSQSQSTSTSASGS 
LSTS I STSMSMS ASTSS SQSTSVSTSLSTSDS I SDSTSI S I SGS QSTVESESTSDSTS I S 
DSESLSTSDSDSTSTSTSDSTSGSTSTSISESLSTSGSGSTSVSDSTSMSESNSSSVSMS 
QDKSDSTSISDSESVSTSTSTSLSTSDSTSTSESLSTSMSGSQSISDSTSTSMSGSTSTS 
ESNSI^PSDSMSMHHTHSTSTSRLSSEATTSTSESQSTLSATSEVTKHNGTPAQSEKRLP 
DTGDSIKQNGLIX3GVim/LVGIX^ 


61. 


nmrnvTVTT tvt t cmmT Trr rvrrr Tjennii4V^TvrTDriVTVPniairrrwotiT^ciriroMT\r\'l? r PCflf TVP'PCnrOT 
MPKNIvI Li I YLL ST TLi V L PTLtV o riAi fuJ 1 iryivL/1 rAxvI i bHUoisJs.bNlJiJ.fc>! bJs-L/l I oAUl 

DKADKNNT SNQDNNDKKFKT IDD ST S D SNNI I DF I YKNL PQTNINQLLTKNK YDDNYSLT 

TLIQI^FNLNSDISDYEQPRNGEKffl'NDSNKNSDNS 

NTKPSTSl^QPNSPKPT^PNQSNSQPASDDKANQKSSSKDNQSMSDSALDSILDQYSEnA 
KKTOKDYASQSKKDKNEKSOTKI^ 

PSI SNNDDSGQFNWDSKDTRQFVKS IAKDAHRI GQI»C3I YASVMIAQ AILE SDSGRSAL 

AKSPNHNLFGIKGAFEGNSVPFNTIjEADGNQLYS inagfrkypstkeslkdysdli kngi 

DGNRT I YKPTWK5EAD SYKDATSHL SKTYATDP1WAKKLNS 1 1 KHYQLTQFDDERMPDLD 
KYERS IKDYDDS SDEFKPFREVSDS^YPHGQCTWYVYNRMKQFGTS I SGD1X3DAHNWNN 
RAQYRDYQVSHTPKRHAAVVFEAGQFGADQHYGHVAFVEKVNSDG S I VI SESNVKGLGI I 
SHRTINAAAAEELSYITGK 


62. 


MRKFSRYAFTSMAALTLLSTLSPAALAIDSKl^PANSDIKFEVTQKSDA 

WKOT YQDYAVTDVKTDKKGETHYTl^ 

KVKPTMKVTLSKDDAADKAFKAW 

VTPEI SHWKVKIDAQTGEILEra^VKEAA^ 

HQGKLSAFSFISTOQTGQATLITNEDENFVKDEQRA 

QGS PI VSLTHVNNYGGQDNRNNAAWIGDKi^ 

ETANLEYKDQSGAI^SFSDVFGYFVDD^ 

HMKDYVFTEXDNGGVHTNSGI PNKAAYNVIQAIGKSKSEQIYYRALTEYLTSNSNFKDCK 
DALYQAAKDLYDEQTAEQVYEAWNEVGVE 


63. 


MKKRIDYLSmQNKYSIP>RFWGTTb^^ 
ADSEKNNMIETPQLNTTANOT 
PTAIKNQATAAKMQDQWPQEANSQVDI^TO^ 
NAQGTSKPSVRTRAVRS liAVAEPVVNAADAKGTNVKDKVTASN^ 
MAANFTVTDKVKSGDYFTAKLPDSLTGNGOT 

I ,TK 1 VTFVh ^1 'DYVFJivn^ ^lVp NC^KSTiPT iKTDRAKAPKSgl YJJAW1IM XAUJSMi' JNINX\_L 1 iWlb 

SPIAGIDKPNGANI S SQI IGVDTASGQOT YKQTVFVOTKQRVLGNTWVYIKGYQDKI EE S 
S<^S ATDTKLRIFEVNOT^ YYEHPNVASIKFGD 
ITKT YWLVEGHYDNTGKNLKTQVI Q ENVDPVTNRD YS I FGWNNENVVRYGGG S ADGD S A 
VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 

dsdsesdsdsdsdsdsdsdsdsesdsdsesdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
"dsdsesdsdsesdsesdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
dsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
dsdsdsdsdsdsx»sdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
rvtppj^qkapsnpkgeviwsnkvskqhktdalpetgdksei^tnat^ 
lfrkrkqdhkeka 


64. 


MKKTIMASSLAVALGVTGYAAGTGHQ 

D I HFVKDGFQ YNFT SNGTTW SWS YEAANG QTAGF SNVAG AD YTT SYNQG SNVQ SVS YNAQ 
S SNSNVEAVS APTYHNYST STTS S SVRL SNGNTAGATG S SAAQIMAQRTGV S ASTWAAI I 
ARESNGQVl^YNPSGASGLFQTMPGWGPTNTTO 


65. 


MGGYLimKlOTATIATAGLATIAFAGHDAQA^ 
HYTWTGNWNPSQLTQNimYYNNYOT 
GGSGASYSTTSNiWHVTTTAAPSSTOGRS^ 
WGNASNWANAAASSGYTVxWTPKVGAIMQ^ 
AGWTSRTI SANQAGS YNFIH 
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66. 


MANTKKTTLDITGMTCAACSNRIEKXLNKLDDVNAQVNLTT 

TI QHLGYGVAVETVELDITGMTCAAC S SRIEKVLtnCMDGTVQNATVNLTTEQ AKVDYYPEE 

TDADKLWRIQKLGYDASIKDNNKIX3TSRKAEALQHKLIKLI I SAVLSLPLLMLMFVHLF j 
NMHI PALFTNPWFQF ILATPVQFI IGWQF YVGAYKNLRNGGANMDVLVAVGTS AAYF YS I 
YEMVRWLNGSTTQPHLYFETSAVLITbll^ 

KDGNEVMI PLNEVHVGDTL I VKPG EK I P VDGK.I I KGMT AI DESMLTGE S I PVEKNVDDTV 
IGSTMNKNGTITMTATKVGGDTALAN^ 

LLTFIWITLVTPGTFEPALVASISVLVIACPCALGLATPTSIMVGTGRAAENGILFKGG 
EFVERTHQIDTIVLDKTGTITNGRPWTDYHGHDNQ^I^ 

EKQL I LTETTTFKAVPGHGIEATI DHHHIIiVGNRKLMADNDI SLPKHI SDDI/TH YERDGK 
TAMLI AVNYSLTGI I AVADTVKDHAKDAIKQLHDMG I EVAMLTGDNKNTAQAI AKQVGID 
TVIADILPEEKAAQIAKLQQQGKKVAMVGIX3VNDAPALVKADIGIAIGTGTEVAIEAADI 
TILGGDLMLIPKAIYASKATIRNIRQI^FWAFGYNIAGIPIAALGLLAPWAGAAMALSS 
VSVVTNALRLKKMRLEPRRKDA 


67. 


MFDS IRETI DYAVENNMSFAD IMVKEEMELSGKSRJ3EVRAQMKQNLDVMREAVIKGTTGD 
GVE SVTG YTGHD AAKLRD YNETHHAL S GYEMIDAVKGAI ATNEVNAAMG 1 1 CATPTAG S S 
GTIPGALFKLEKTHDLTEEQMIDFLFTSALFGRWANNASVAGATGGCQAEVGSASAMAA 
AAAVAI FGG S PEAS GHAMALAI SNLLGLVCDP VAGLVE I P CVMRNAI G S GN AL I SADLAL 
AGIESRI PVDEVI EAMDICVGRNLPASLRETGLGGLAGT PTGEAIKRKIFGTAEDMVKNN 


68. 


MKNNLRYG I RKHKLGAASWLGTMI WGMG QDKEAAAS E QRTTTVE ENGNSATDNKT S ET 
OTTATNVMIIEETQSYNATVTEQPSNATQVTTEE 

EAKPQVKETTQSQDNSGDQRQVDLTPKKATQNQVAETQVEVAQPRTASESKPR\miSADV 

AEAKEASNAKVETGTDWSKVTVEIGSIEGHNNTNKVEPH^ 

DYFDFTLSNNVNTHGVSTARKWEIKNGSWMATG^ 

LEII^FIDPKTVQTNGINQTITSTLNE^ 

RF SHVAF IKPNNGKTTSVTVTGTLMKGSNQNGNQPKTO 

SKFKEVTSNMSGNLNLQNNG S YSIiNIENLDKTYVVHYDGEYLNGTDEVDFRTQMVGHPEQ 
LYKYYYDRGYTLTWDNGLVLYSNKANGNGKNG^ 

TTVEEEYDSSTLDIDYHTAIDGGGGYVDGYIETIEETDSSAIDIDYHTAVDSEAGHVGGY | 

TESSEESNPIDFEESTHENSKHHADVVEYEEiymPGGGQVTTESNLVEFDE^ 

AVSDHTTVEiyX^YTTESNLIELVDELPEEHGQ 

NYDVIEEIEENSHVDIKSEIX3YEGGQNSGNQSFEEDTEEDKPKYEQGGNIVDIDFDSVPQ 
IHGQNKGNQ S FEEDTEKDKPKYEHGGNI ID I DFD SVPH I HGFNKHTE 1 1 EEDTNKDKP S Y 
QFGGHNSVDFEEDTLPKVSGQNEGQOTIEFJyTTPPIVPPTPPTPEVPSEPETPTPPTPEV 
PSEPETPTPPTPEVPSEPETPTPPTPEVPAEPGKPVPPAKEEPKKPSKPVEQGKVVTFVI 
EINEKVKAVAPTKKPQSKKSELPETGGEESTI^GMLFGGLFSILGIiALLRR 


69. 


LHLRENI I VKSNLRYGIRKHKLGJy^SWLGTMI WGMGQEKEAAASEQN^^TVEESGSS A 

TESKASETQTTTONVOTIDETQSYSATSTEQPSQSTQVTTE 

SEKVADKETTGTQVDIAQPSm/SEIKPRMKRSTDVTAVAEKEVVEE^ 

EEGS E IVGHKQDTNVVNPHNAERVTLKYKWKFGEG I KAGD YFDFTL SDNVETHG I S TLRK 

V PE IKSTDGQVMATGE 1 1 GERKVRYTFKEYVQEKKDLTAELS LNLF I DPTTVTQ KGNQNV 

EVKLGETWSKIF1W QYLGOTRDNWGVT^ 

VTGQVTKGNKPGVNNPTVKVYKHIG SDDLAE SWAKLDDVSK^ EDVTDNMSLDFDTNGG Y 
SLNTNNIJDQSKNYVIKYEGYYDSNAS^ 

GDGKDKLKEPI IEHSTPIEX»EFKSEP PVEKHELTGTI EE SNDSKPIDFEYHTAVEGAEGH 

AEGTIETEEDSIHVDFEESTHENSKHHADVVEYEEDTNPGGGOVTTESNLV^ 

IVTGAVSDHTTIEiyrKEYTTESl^IELVDELPEEHGQAQGPIEEITENNHHISHS 

NGHGNYGVIEEIEENSHVDIKSELGYEGGQNSC^QS^ 

SVPQIHGKJ^GNQSFEEDTEKDKPKYEQGGNIIDIDFDS^ 

V TiXTV/^kTV"" t~* ITM CT 1 1 M? pPTVPT D/*Yl rQ^ITKTI?i^Or\T'TT?I7iyi^PPTX JPPT 1 PPOPPICTn>QT?PTy t T 1 P f T v PP 
KPNYUrTjjnNi'V 1 i^p.Ki r ' Ij" v V ovzrlHfAsUU 1 A.h,cAJl 1 cc J- V trrx rr I r&vsriy&irr* 1 tr ± trtr 

TPEVPSEPETPTPPTPEVPTEPGTO'IPPAKEEPKKPSKPVEQGKV^ 
PTKKA0SKKSELPETGGEESTNNG>lLFGGLFSIIX3riALLRRNmJHKA 


70. 


MOJ4RDKKGPVNKRVDFTjSNKIiNKYSIRKFTVCT enp 

TTLKDNVQSKEVKIEEVTNIOTAPOWFJ^ 

VADVAEVQPKSSVTHNAETPKVRKARSVDEGSFDITRD^ 

SVDI QKKPTDIX^SEVTRFWGNESNGLIGALQLKNKIDF SKDFNFKVRVANNHQSNTTG 
ADGWGFLFSXGNAEEYLTNGGII^KGLVNSGOTKIDTGYIYTSSMDKTEKQAGQGYRGY 
GAFVKNDS SGNSQMVGENI DKSKTNFLOTADNSTOTSDGKFHGQRLNDVI LTYVAS TGKM 
RAEYAGKTWETSITDLGLSKNQAYNFLITSSQRWGIiNQGINANGWMRTDLKGSEFTFTPE 
APKTITELEKKVEEIPFKKERKFNPDIAPGTEKVTRBGQKGEKT^ 


KGEPKEEITKDPINELTEYGPETIAPGHRDEPDPKLPTGEKEEWGKPGIKNPETGDVVR 
PPVDSVTKYGPVKGDSIVEKEEIPFXKFoRKFN^ 

PLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDV\raPPVDSVTKYGPWGDSIVEKEEIPFTUCERK^ 

ITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 

PGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKF 

EGQKGEKT ITTPTLKNPLTGEI I SKGESKEEI TKDPVNELTEFGGEKI PQGHKDIFDPNL 

PTDQTEKVPGKPGIKNPDTGKVIEEPVDDVIKHGPKTGTPETKTVEIPFETTKRE 

PGEERVKQEGQ PG SKTI TTPITVNPLTGEKVGEG Q PTEE I TKQPVDKIVEFGGEKPKDPK 

GPENPEKPSRPTHPSGPVNPNNPGLSKDRAKPNGPVHSMDK1TOKVKKSKIAKESVANQEK 

TCP AKT.PTfTfiLESTQKGLIFSSI IGIAGLMLLARRRKN 


71. 


MKNKYI SKLLVGAAT ITLATMI SNGEAKASEOTQQTSTKHQTTQNNYVTDQQKAFYQVLH 
LKGI TEEQRNQ YIKTLREHPERAQEWSES IJODSKNPDRRVAQQNAFY1WLKNDNLTEQE 
KNNYIAQIKENPDRSOXJVWVESVQSSKAKERQNIENADKAIKDFQDNKAPHD^ 
SKL PKDLRDKNNRFVEKVS I EKAIVRHDERVK SANDAI SKLNEKD S I ENRRLAQREVNKA 
PMDVKEHLQKQLDALVAQKDAEKKVAPKVE AP Q I Q S PQ I EKPKVE S PKVEVPQ I Q S PKVE 
VPQSKLLGYYQSLKDSFNYGYKYLTiyrYKSYKEKYDTAKYYYNTYYKYKGAID^ 
GSGSKSYXQPIiKVDDKNO x JjAJxo i A\2 VRNYVTEfa IK IasK. VJj X I r I yiMiri jjViS-1 AXXU*WJi i 
ASS I KNTLSNLLSFWK 


72. 


MAWSmaaiGCIVVIETFKAFVIDKDESGKVTPTFKQLSPTDLPKGDVLIKVmYSGINY 
KDAI^TQDHNAVVKSYPMIPGIDLAGTIVESEAPGFEKGEQVIVTSYDLGVSHYGGFSEY 
ARVKS EWI IKLPDTLTLEESMI YGTAG YTAGLAI ERLEKVGMNIEDGPVLVRGASGGV GT 
LAVLMLNT2LGYKVIASTGKQDVSDQLLELGaK^^ 

GGEGINYVTKRLNHSGS I AVIGMTAGNTYTNSVFPHILRGVNILGIDSVFTAMKIjRQRVW 
RRI^UODI^Em,HEIK0VITFDELPE0LNKVIKHENKGRIVIDFGVDK 


73. 


MKKLVTATTLTAG I GT ALVG Q A YHAD AAENYTNYNNYNYNTTQTTTTTTTTTT^ SISHS 
GNLYTAGQCTffrVTOKVGGEIGSTW^ 

HVAYVESWSDGSVTISEMNYSGGPFSVSSRTISASEAGNYNYIHI 
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74. 


MKKI AT ATI ATAGFAT I AI ASGNQAHASEQDNYG YNPNDPTS YS YTYTIBAQGNYHYTWK 
GNWHPSQLNQDNG YYS YYYYNG YNNYNNYNNGY SYNNYSRYNNYSNNNQSYNYNNYNSYN 
TNSYKTGGIX3ASYSTSS1^QVTTTMAPSSNGRSISSGYTSGIU^LYTSGQCTYYVFDRVG 
GK2GSTWGNASNWANAAARAGYTVNNT PKAGAIMQTTQGAYGHVAYVESVNSNGSVRVSE 
MNYGYGPGWTSRTI SASQAAGYNFIH 


75. 


MSMTYRIKKWQKLSTITLLMAGVITI^GGEFRSVD^ 

VNYGYDKYDEIWPDMKKKFDATEKEATNLL^^ 

RNI EKI AEAWRNPKTTIjNTDENKKKVKDALEWIjHKNAYGKEPDKKVKE 

TNLNVWDYEIGTPKSLTNTLILI^Q 

GGNLVDISKVKIjLECIIEEDKDMMKKSIDSF 

DVPYTGAYG\7VLLEGISQ1^MIKETPFNDKTQNDTTIJCSWIDDGFMPLIYKGEMMDLSR 
GRAISRENETSHSASATVMKSLLRLSDAMDDSTKAKYKKIVKSSVESDSSYKQNDYLNSY 
SDI DKMKSLMTDNS I SKNGLTC^LKI Y1TOMDRVT YHNKDLDF AFGLS^PT SKNVARYES IN 
GENLKGWHTGAGMSYLYNSDVKHYHDNFWVTAItt^^ 
VGGTKVDIXJHASIGMDFENQDKTLTAKKSYFII^^ 

KANGYTLYTDDKQTTNSDNQENNSVFLESTDTKKNI G YHFLNKPKI TVKKESHTGKWKE I 

NKSQKOTQKTDEYYEVTQKHSNSDNKYGYVLYPGLSKDVra 

DNESWAGVNYSNSTQTFDINNTKVEVKAKG^ 


76. 


MNDLKQFLYIALVCGVIAGLGAFLHI PQYPSMTIPRIVAILGI I S AMLTFKDKQI SASLK 
FSALLINVLPLCGTFVASN 


77. 


VSREMSYHWFKKMLLSTSILILSSSSI^GIiATHTVEAKDNLNGEKPTT^ 
EMNNNETGTPHESNQTGNEGTGSNSRDANP 

PKPDPDNPKPKPDPKPDPDKPKPNPDPKPDPDNPKPNPDPKPDPDKPKPNPDPKPDPDKP 
KPNPNPKPDPl^PNPNPSPDPDQPGDSNHSGGSKNGGTWNPNASDGSNQGQWQPNGNQGN 
SQNPTGNDFVSQRFIjALANGAYKYNPYII^QINK^ 

YLNGLQQQSNYFRFQYFNPLKSERYYRNLDEQVIiALITGEIGSMPDLKKPEDKPDSKQRS , ! 

FEPHEKDDFTVVKKQEDNKKSASTAYSKSWIiAIVCSMMVVFS IMLFLFVKRNKKKNKNES 

ORR 


78. 


MKNKKRVLIASSLSCAILLLSAATTQANSA 

ST APDDI GKNGKI TKRTETVYDEKTNI LQNLQFDF IDD PT YDKNVLLVKKQG S I HSNLKF i 
ESHKEEKNSNWLKYPSEYHVDFQVKRNRKTEILDQLPKNK1STA 

TKGIGRTS SNSYSKTI SYNQQNYDTIASGKNNNWHVHWSVIANDLKYGGEVKNRNDEL^ 
YRNTRIATVENPEJLSFASKYRYPALVRSGFNPEFLTYLSWEKSNEKTQFEVTYTRNQDIIj 
KNRPGIHYAPPILEKNKDGQRLXVTYEVDWKNK^ 


79. 


MYTRTATTSDSQKNITQSI^FNFLTEPNYDKETVFIKAKGTIGSG 

WPGSYSVS IQNVDDNNNTNVTDFAPIO!?QDESREVKYTYGYKTGGDFSINRGGLTGmTKE 

SNYSETISYQQPSYRTLI^QSTSHKGVGWKVEAHLINNMGHDHTRQLTNDSDNRTKSEIF 

SLTRNGNLWAKDNFTPKDKMPVWSEGFNPEFIAVMSHDKKDK 

IDWNRHGFWGYWSGENHVDKKEEKLSALYEVDWKTHNVKFVK^ 


80. 


VVKFMNYPNGKPYRKNSAIDGGKKTAAFSNIEYGGR^ 
KKPTPVQIVNVl^PKRSKAVINEAYFRTPSTTDYNG\nrQGYYIDF 
IHDHQVEIiMKNAYQQKGIVFLMIRFKTLDEVYL 
KNGYHI PYQYQPRLDYLKAVDKLILDESEDRV 


81. 


VNTTKAALHGDVKLQNDKDHAKQWSQLAH^ 

ALDQIJffiALQQSIADKDATRASSAYVKAEPlJnCKQSYDEAVQNAESI IAGLNNPT INKGNV 
SSATQAVI S SKNALDGVERLAQDKQTAGNS LNHLDQLTPAQQQALENQINNATTRGEVAQ 
KLTEAQ ALNQ AMEALRNS I QD QQQTEAGSKF INEDKP QKDA YQ AAVQNAKDL INQTNNPT 
LDKAQVEQLTQAVNQAKDNLHGDQKLADDKQH^ 

RGWAQKLAEAKALDQAMQALRNSIQDQQQTESGSKFINEDKPQKDAYQAAVQNAKDLIN 
QTGNPTLDKSQVEQI/TQAVTTAKIJIS^ 

INAAPTRTEVAQHVQTATELDHAMF^KNKVDQVNTDKAQPNYTEASTDKK^ 

AESITDPTNGSNANKDAVDC^TKI^EK^^ 

ATAKQNIDQATKLQPIAELVDQATQLNQSMDQLQQAVNEHANVE^ 

KQAIADAENVLKQNANKQQVDQALQNILNAKQALNG 

QQIX3FKGRIDQSETOI^QIQQr^EAKAIiI»JRAMDQLSQEITDNEGRTKG 

QVYDETVDKAKQALDKSTGQm,TAKQVIia^ 

LTHLlOJAQRQLAIQQINNAEnjNKASRAINR^ S STNYI 
NADDNLKAI^JNAIANAAHELDKVQGNAI AKAEAEQLKQNI IDAQNALNGDQNLANAKDK 
ANAFVNSLNGLNQQQQDLAHKAINNAiy^ 
EQTVNYQNADDNAKTNFDBAKRLA^ 

AKDKAI QS INQALANKIJCEIEASNATDQDKLIAKNKAEELANS I INNINKATSNQAVSQV 

QTAGNHAIEQVHAiraiPXAKIDANKDVDKQV^^ 

QQGHNGINNAMTKEEIEQAKAQIAQALQDIKDLVKAKEDAKQDV^ 

LTDKEKQALKDRINQILQQGHXDIXNAMTKEAIEQAKERLAQALQDim 

IDKRVQALIDEII^NPNLTDKEKQAIiKDRI^^ 

LQDIKDLVKAKEDAKNAIKALANAKRDQINSNPDLTPEQKAKAI^ 

AQTIDQLNRGLNLGLDDIRNTHVWEVDEQPAVNEIFEATPEQILWGELIVHRDDI 

DILAHINLIDQLSAEVIDTP STATI SDSLTAKVEVTLLDGSKVIVNVPVKVVEKELSVVK 

QQAIESIENAAQQKIOSrEINNSVTLTLE^ 

QQEQAHIEQFlJPEQFTIEQAKSmiKSIEDAIQHMIDEIKARTDLTDKEKQEAIAKLNQL 
KEQ AIQ AI QRAQS IDEI SEQLEQFKAQMKAANPTAKELAKRKQEAI SRIKDFSNEKINS I 
RNSEIGTADEKQAAMNQ^IVLETIRDI^AHTLQQ 

KQSSSTG^SNSHLTIGYGTANHPFNSSTIGHKKKLDEDDDIDPLHMRHFSNNFGNVIKN 
AI GWGI SGLIASFWFFI AKRRRKEDEEEELEIRDNNKDS I KETLDDTKHLPLLFAKRRR 
KEDEEDVTVEEKDSXiNNGESLDKVKHTPFFI*PKRRRKEDEEW 

S P LLFAKRRKDKEED VETTTS I E SKDEDVPLLLAKKKNQKDNQ SKDKKS ASKNT SKKVAA 
KKKKKKAKKNKK 
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82. 


MNQEVKNKIPSILKITFATALFIFVAITLYI^SGINFKDTLVEFSKINRMSLVLLFIGG 
GASLVI LSMYDVILSRALKMDI SLGKVLRVS YI INALNAIVGFGGFI GAGVRAMVYKNYT 
HDKKKLVHFI SLILI SMLTGLSLLStiLIVFHVFDASLILDKITWVRWVLYWSFFLPLFI 
IYSMVRPPDKNNRFVGIiYCTLVSCVEWIJw^V^ AAJ.r i.LArtuo 
GLVS FI PGGFGAETDLVVLI^FKTLG\^EEKVLLMIiIiL YRFAYYFVPVI I ALILS SFEFGT 
SAKKYIEGSKYFIPAKDWSFLMSYQKDIIAKIPSLSLMLWFTSMIFFVN^TXVYDA 
LYDGNHLT YYI LLAIHTS ACLLLLLNWG I YKQSRRAI I FAMI S ILLITVATFFTYAS YI 
LITWLAI IFVLLrVAFRRARRLKRPVRMRl^ 

IEMHTSVI.RYYFWLTILIIAIIIGMIAWLFDYQFSKVRISSKIEDCEEIINQYGGNYLSH 
LIYSGDKQFFTNEI^TAFIJWYRYKASSLVVLGDPLGDENAFD 

FYQVTDQHMPLYHNFGNQFFKLGEEAI IDLTQFSTSGKKRROTRATLNKFDELNI SFEI I 
EPPFSTEFINELQHVSDLWLDmQEMHFSVGEFNEEYLSPvAPIGVMRNEENEVIAFCSI^ 
PTYFNDAISVDLIRWLPELDLPLMI^ 
LRERLAGRWEHFNGLYRFC^LRRYKSKYNPWffiPRFLV^ 


83. 


MVALTLVG S AVTAH Q VQ AAETT QDQTTiqKNVLD SNKVKATTEQ AKAEVKNPTON I SGTOV 
YQDPAIVQPKTANNKTGNAQVSQKVDTAQVNGDTRANQSATTNOT 

TNVTNAGYSLVDDEDDNSENQINPELIKSAAKPAALETQYKTAAPICAATTSAPKAKTEAT 

PKVTTFSASAQPRSVAATPKTSLPKYKPQVNSSINDYIRKNNIJCAPKIEEDYTSYFPKYA 

YRNGVGRPEGIVVHOTANDRSTINGEISYMKNNYQNAFVHAFVDGDRIIET 

VGA VGNPRF INVE IVHTHD Y AS F ARS MNNYAD YAATQLQ YYGLKPD S AE YDGNGTVWTHY 

AVSKYLGGTDHADPHGYIJlSHNYSYDQLYDLINEKYL^ 

TTPSKPSTGKLTVAAl^GVAQIKPTNSGLYTTVYDKTGKATNEVQKW 

FYLVQD YNS GNKPGWVKEGDVVYNTAKS PVNVNQ S Y S I KPGTKL YTVPWGT SKQVAG SVS 

GSGNQTFKASKQQQIDKSIYLYGSVNGKSGWSKAYLVDTAKPTPTPTPKPSTPTTNNIO, 

TVS S LNGVAQINAKNNGI^ l l u r VYTDKTGKPTKEVQKT F AVTKEAS LG GNKF YLVKDYNS PT 

LIGWVKGGDVIYNNAKSPVNWQTYTV^ 

Q QQ IDKS I YLFGTVNGKS GW SKAYIAVPAAJ'KKAVAQ PKTAVKAYTVTKPQTTQTVS KI 

AQVKPNNTGIRASVYEKTAKNGAKYADRTC 

KDLNVQNLGKEVKTTQKYTV^^ 

DTOiYGTIimTCWVNAia^LTAP^AVKPOT 

IQAGLQYKPQVQRVPGKWTGANFNDVK^ S IDKIN 
Q FLKGKGVL ENQGAAFNKAAQMYG ZNEVYLI SHALLE^JX^GTSQIAKGADVVNNKVVTNS 
NTXYHNVFG I AAYDNDPLREG I KYAKQ AGWDTVSKAIVGGAKF I GNS YVKAGQNTL YKMR 
WNPAHPGTHQYATDVDWANXNAKI IKGYYDKIGEVGKYFDIPQYK 


84. 


MKGKFLKVS SLFVATLTTATLVSS PAANALSSKAMDiraPQQT<3SSKQffrpKIQ^GGNLKP 
LEQR£HANVIIiPNNDRHQITL/Fl'NGHYAPVT/YXQVEAPTGT 

VDATHGDPKALKAFPSAJ^QDNYPNGGFTAEQITKYSDEGDIAIVKFSPNEQHKIIIGEW 
KP ATMSNN ADTQVNQNI TVTGYPGDKPVATMWE S KGKI TYLKGEAMQ YDL S TTGGN S G S P 
VFNEKNEVIGI HWXGVPNEFNGAVF INENVRNFLKQNI EDIHF ATMTNLI TQ I IL ITLTI 
LITLTTQMNQITLTTLTTLIIQTMAIXIIQTIQMQLN 


85. 


MQKKVXAAI IGTS AI SAVAATQANAATTHTVKPGESVWAI SNKYGI S I AKLKS LNNLTSN 
LIFPNQVLKVSGSSNSTSNSSTIPSTNSGGGSYYTV^^ 

IiNNFF IYPGQKLKVSGTASS SNAASNS SRPSTNSGGG S YYTVQAGDSLSLXASKYGTTYQ 
KIMSLNGLNNFFIYFGQKLKVTGNASTN^ 

NRRAEIGKGI ST YWWNANNWDNAAAADGYT IDIWPOTG SI AQTDVGYYGHVMFVERVNND 
GSILVSEMNYSAAPGILTYRTVPAYQVNNYRYIH 


86. 


MNNKKTATNRKGMI PNRLNKFS IRKYSVGT AS I LVGTTLIFGLSGHEAKAAEHTNGELNQ 

SKNETTAPSEI^TTKKVDSRQIiKDM'QTATADQPKVTMSDSATV^ 

QSTTKTSTtfVTTNDKSSTTYSJ^ 

QGTNVITOKVHFSNIDIAIDKGHWQTTGKTEF^ 

KYGQYFRPGSVRLPSGTQNLYNAQGNIIAKGIYDSTTOT 

VAFAKRKNATTDKTAYKMEVTIiGNDTYS EEI IVDYGNKKAQPLI S STNYINNEDLSRNMT 
AYVNQPKNTYTKQTF\m^TGYKFNPNAKNFKI 

DVTYSNDNKTATVDLMKGQTS SNKQYI I OX^AYPDNSSTBNGKIDYTLDTDKTKYSWSNS 
YSNVNGS STANGD QKKYNI/TOYVWEDTNKDGKQDANEKGIKGVYVI LKDSNGKELDRTTT 
DENGK YQFTGL SNGT YSVEF STPAGYT PTTANVGTDDAVDSDGLTTTGVI KDADNMTLD S 

tsr * J\ X if IS. X olAaU ivni Uol\ruJte)\\jU& X ERXa J. AAj V IV V X Xj\1 eUUMaO V iul idi UJ&rvviix i\r u 

NLDSGKYKVTFEKPAGLTQTGTNTTEDDKDADGGEVDVTITO 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDNDSDSDSDSDSDAGKHTPAKPMSTV 
KDOHICTAKALPETOSFJ^Sl^GTLFGGIiFAAIiGSLLLFGRRKKQNK 


87 . 


MnTMPTOwmnrr TirrrtATWT miptt.t t? ore & Turret ypn'PMT'RT ATTKT.fl^ciFCiMQpvTN'PlTT 
QFTLHSESFPRIFRITSRDTNLIKI S QANKI SRQITNNEI SLAEAKTQLEKI YVAKRDS S 
LPFKGFAAAMIAMSFLYLG^GRLIDVLTAXLAGSLGYLVTEILDRKLHAQFIPEFIGSLV 
IGIIAVIGHTLI PTGDLAT III AAVMP XVPGVL IT]^I QD LFG GHMLMFTTKS LEALVTA 
FGIGAGVGSVLILV 


88." 


VIAIMNVT I DERKENAMTFNKVLLSWI VI L 1 1 ITS I YLFWQLGD IND VFNQ S I L INVRL P 
RLLEALLT^ILTVAGLIFQTVLNNALADSFTI^IiASGATFG S GLALFLGLTTLWI PVF S 
ITFSLITLITVLVITSVLSQGYPVRILILSGLMIGAL 

FGGFGDAEYSNVSI IAITFI IALFGIFI ILNQLKLLQLGELKSQSLGLNVQLITYXALCI 
ASMITAINVAYVGIIGFIG1WIPQLIRKWOWKQSLGRQLALNIVTGGQIMVMADFIGSHI 
LSPVQI PASIIIALIGIPVLFYMLISQSKRLH 


89. 


MKKLAF AI TAT S GAAAFLTHHD AQ AS TQHTVQ S GE S LWS I AQ K YNT SVES IKQNNQLDNN 
LWPGQVISVGGSDAQOTSOTSPQAGSASSHWQAGESLNIIAS 

GYLIMPNQTLQIPNGGSGGTTPTATTGSNGNASSFNHQK^YTAGQCTWYVFDRRAQAGSP 
I STYWSDAKYWAGNAANDG YQVNNTP S VGS IMQSTPGP YGHVAYVERVNGDGSI L I SEtiN 
YTYGPYNMNYRTI PASEVS SYAFIH 


90. 


MPDSITIIDENKVIDWLIAGRILLESGAETYIIV^ 

F SLNDRTS TRL I RVQERTTD LEKI ALTNS L SRKI SNKELT I DEAK.S E F I HLQHAS LQ Y S F 
LTTTFFAAAIACGFFLFMFGGVASDCWIAVIAGGSAFLTFSFVQRYIQIKFFSEFVAAAVV 
I SIAATFTKLGIATNQDI ITI A^^PLVPGILITNAIRDLLAGELLAGMSRGVEAALTAF 
AI GAGVAIVLLI I 
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91. 


MGFLSKI LDGNNKE I KQLGKLADKVI ALEEKTAILTDEEIRNKTKQFQTELADI DNVKKQ 

NDYLDKILPEAYALVREGSKRWIMTPYKVQIMGGIAIHKG^ 

YLNALAGRGVHVITVNEYLSSVQSEEMAELYNFUSLWGLl^^ 

ST1!^BLGFDYIjRDN2*IVI^SEDRVMRPLHFAI IDEVDSILIDEARTPLI I SGEAEKST SLY 
TQAHVF AK^fLKQDSDYKYDEKTKAVHLTE^UA^^UU^^^^ Jwl^ljxUvyJNVlJV lanuvi k±j 
FJVHVTLQRDVTmiVVlXroVLIVDQ 
ITFQNYFRMYNKIAGMTGTAKTEEEEFRNIYNMTVT^ 

FDAVVEDVVEKHKAGQPVIjLGTVAVETSEYI SNLLKKRGIRHDVLNAKNHEREAE IVAG A 
GQKGAVTIATNMAGRGTDIKI/3EGVEELGGLAVIGTERHESRRIDDQLRGRSGRQGDKGD 
SRFYLSLQDELMIRFGSERLQKMMSRLGLDDSTPIESKKVSRAVESAQKRVEGNNFDARK 
RILEYBEVLRKQRE1IYNERNSIIDEEDSSQVVDAMLRSTLQRSINYYINTADDEPEYQP 
FIDYTNDIFLQEGDITEDDI kgkdaedi FEWWAKIEAAYQSQKDI LEEQMNEFERMI LL 
RSIDSHWTDHIiyrillDQLRQGIHLRSYAQQNPLRDYQNEGHELFDIMMQNIEEDTCKFILK 
SWQVEDNIEREKTTEFGEAKHVSAEDGKEKVKPKPIVKGDQVGRNDDCPCGSGKKFKNC 
HGK 


92. 


MRESMSNQNYD YNKNEDGSKKKMSTTAKWS IATVLLLLGGLVFAI F AYVDHSNKAKERM 
LNEQ KQE QKEKRQKENAEKERKKKQ QE EKE QNELDSQ ANQ YQQLPQQNQYQ YVP PQQQ AP 
TKQRPAKEENDDKASKDESKDKDDKASQDKSDDNQKKTDDNKQPAQPKPQPQQPTPKPNN 
NC^NNQSNQQAKPQAPOQNSQSTTNKQNNANDK 


93. 


MNMKKKEKHAIRKKS IGVASVLVGTLIGFGLLSSKEADASENSVTQSDSASNESKSNDSS 
SVSAAPKTDDTWSDTKTSSNTNNGETSVAQNPAQQETTQSSSTNATTEETP 
TTNQANTPATTQSSNTNAEELVNQTSNETTSNDTNTVS SVNSPQNSTNAENVSTTQDTST 
EATPSl^SAPQSTDAS^^VVNQAVNTSAPPJ^PJ^SLAAVAADAPAAGTDITNQLT3^ 
VGIDSGTWYPHQAGYVKLNYGFSVPNSAVKGOT 

DQVIjANGviDSDGWVlYTr TDY Vr4 1 J\X>U VivAl Jj lMrAi ±Ur)^vrdS.±\3Vi v l utiiijloo 1 l 

ANKTVLVDYEKYGKF YNL> S IKGT I D QIDKTl^INTYRQT I YVNP SGDNVIAP VLTGNLKPNT 

DSNAIiIDQQNTS I KVYK\TONAADLSE S YFVNPENFE PNPNQ YKVEFNTPD 

DQITTPYl^AA/NGHIDPNSKGDIALRSTLYGYNSNIIWRSMSWDNEVAFNNGSGSGDGID 

KPWPEQPDEPGEIEPIPEDSDSDPGSDSGSDSNSDSGSDSGSDSTSDSGSDSASDSDSA 

SDSDSASDSDSASDSDSASDSDSDNDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSBSDSDSDSASDSDSDSDSDSD 

SDSDSDSBSDSDSVSDSDSDSDSDSDSBSDSDSESDSDSDSDSDSDSDSVSDSDSVSASD 

SDSGSDSDSSSDSDSESDSNSDSESGSNMWVPPNSPKNGTl^SN^^ 

SEDEANTSLIWGLLASIGSLLLFRRKKENKDKK 


94. 


MNSNHAKASVTESVDKKFWPESGINKI IPAYDEFKNSPKVNVSNLTDNKNFVASEDKL.N 

NRFITQNKVNHHFITTQT^ • 
SQSLI IKHHFAVPG YHAHKFVTPGHAS IKINHFCVVPQINSFKVI PP YGHNSHRMHVPSF 
QNNTTATHQNAKVl^YDYKYFYSYKVVKGVKKYFSFSQSNGYKIGKP 
VPSYSFTHYVPEFKGSLPAPRV 


95. 


LEHTIMKMRTIAKTSLAI^LLTTGAITVTTQSVKAE 

AGANSATTOJVAimiQERTPKLEKAPimraEKTSASKIEKISQPKQEEQKTIiNISATPAPK 
QEQSQTTTESTTPKTKVTTPPSTOTPQPMQSTKSOTPQ 
TKPSFEFEKQFGFMLKPWITVRFMNVTPNRFIYKIALVGKDEKKYK^ 
DMCYQLKKYSVGGITKTNSKKVNHKVELS ITKKDNQGMI SRDVSEYMITKEEI SLKELDF 
KLRKQLIEKHNLYGTMGSGTIVIKMK^^ 


96. 


MTTI KTSNI^FPRLGRKREWKKAI E S YWAKKI SKEELDQTLTDI4HKENLLLQKYYHLDS I 
PVGDFSLYDHILDTSIiIjFNI I PERFQGRTIDDDLLFDI ARGlJ^HVASALIKWFl?n3YHY 
rVPEWDM^PKVSRNVLLDRFKYAQ S LNVI^IAH PVlVGP ITFVRLSKGGHQTr EEKVKTIjIj 
PLYKEVFESLTX>AGAEYIQVDEPILVTDDSESYENITREAYDYFEKAGVAKKLVIQTYFE 
RAHLKFLS SLPVGGIGLDFVHDNGYNLKQIEAGDFDKSKTLYAGI IDGRNVWASDIEAKK 
VL IDKLLAHTNELVIQ P S S S LLHVPVSLDDETLDT SVGEGL S FAT EKLDELD ALRRLFNQ 
NDSVKYDKLKARYERFQNQSFKNLDYDFESVRTS 
GSFPQSREVRKYRADWKNTOaTDEAYETFLKNEIARWIKIQEDIGLDVL 
EFFGEKLG<3FLVTKFGWVQSYGSRAVKPPIIYGT^^ 
LTGPVTILNWSFERVDLPRKWQIXJIALAXl^EVLALFJ^ 

E YHEQYLKDAVLSFKIiATSSVRDETQIHTHMCY SQFGQIIHAIHDLDADVI S IETSRSHG 

DLIKDFEDINYDI^IGLGVYEIHSPRIPT^ 

KEE EVKDALTVLVNAVKAKRQE 


97. 


MSDTYKS YLVAVLCFTVLAI VLM^ 


98. 


MLRGQEERKYS IRKYS IGWSVLAATMFWS SHEAQASEKTSTNAAAQKETLNQPGEQGN 
AITSHQMQSGKQLDDMRTCF^GKSGTVTEGiayri^ 

ROGSKQSHQ^ATNNTERQNDQVQlSPrHHAERNGSQSTTSQSM^KSQPSIPAQKVIPNH 
DKAAPTSTTPPSNDKTAPKSTKAQDATTDKHPNQQr^THQPAHQIIDAKQDDTVRQSEQKP 
QVGDLSKHIDGQ^S PEXPTDKOTDNKQLIKDA^ 

PliNKYPWFWGFLGLVGDNAPAL YPIT^GGNKFKVI EELRKQGYNVHQASVS AFGSNYD 
RAVEL YYY IKG GRVD YGAAHAAKYGHERYGKT YKG IMPNWE PGKKVHLVGHSMGGQT IRL 
MEEFLRNGNKEE I AYHKAHGGE I SPLFTGGHNNMVAS ITTLATPHNGSQAADKFGNTEAV 

DVTHTDTl T KTP CKf r^TW OM T PIT /T TWaTT^ TTVT^T "CKTC CVTnVTTTUWCTrCV TWTCT\nHll VTYTJFT. 
KKXRLr AJjNKt HLuNlvX isIMJJJiA3i-i A yWu r Ivyij riNIio x XU 1 livtvvoADJXxW 1 oJJ-UiNruiX JJL> 1 Xj 

DGS AKLNNMTSMNPNITYTTYTGVS SHTGPLGTYENPDI^TFFLMATTSRI IGHDAREEWR 
KNDGWPVT S SLHP SNQ PFVNVTNDE P ATRRG IWQVKP 1 1 QGWD 


99. 


MIHLIKGKMHHTVLCIHLNKGVALMN^ 

OTIFVDHVHLAIRSIIGPI^WALIMILIGTALPTAmRTFMTSlOmiVITLFKVAGAMI 

RTT^YWKTGPSTT^FIG^WyGPFLFEKIJ^PLSTrjIPVGAIALSLLVG^ 

MRP I FKT PGKS AVDAVAS FVG S YS LGLL I TNRVYKQGMYNKREATI IATGF S TV S ATFMI 

IVAKTLGIjMPHWNL YFWITLVI TFVWAITAPi^PPI SITOSTEYYNGQEGEQEVAIEGSRIj 

KTAYAEAMKQNALTP SL\/KNVWD^KDGLEinVGILPS ILS IGFLGLIVANYT PFIDt^ 

YI FYPFI YIFPI ADQALLAKASAI S rVFJ^LPSLLVTKAAMSTKFVVGWSVSAI I FFSA 

LVPCIIATEIKIPVWKLIIIWFLRVALSLLITIPVALLIFG 


100. 


MVTMKKTILLTMTTLTLFSMSPNSAQAYTNDSKTIoEEAKKAHPI^QF 

DKNNT PNNJWQNQSRTNDI^QHANQRDLMWQYHSSLSGQY^ S P SN 

PLTPAIPlWEDNDDEIaNNAFSKDNKGLITGIDLDELYDEXiQIAEFT^ 

NGKI Il^PLITSKNNLYTAGQCTWxVFDKRAKDGHTISTFWGDAKNWAGQAS SNGFKVDR 

HPTRGSIIXJTVNGPFGHVAYVEKVNIIXS^ 
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101. 


MEVS SMKPYIQLWFKQWLQY I LLVTTIVI ALVLIGIGYRVAHDNFKIPITI QDLDQTTA 
SKSFVNKIKQSDYVTIKKVDEDESYIEDDVITO 

YGRDDF I GGI AVEIVSS SLYEQQI PNII YEHLEDMKQHQS IDAINKS YHKHTPESKIKFV 
SLTOQAQHSISISLIFAVILFVSAVQVVLHYRLNQQAALQRLSQYHLSRFKLYSTYVMTH 
TILLLLVLLAVSLYLSQPLSLIFYLKSLLLILIYEIGIVFILFH1QTISHRLFMTFIYAL 

AMGIVYLI IFM 


102. 


MIEVTEMNFFDIHKI PNKGI PLSVQKKLWLRNFMQAFFWFFVYMAMYLIRNNFKAAQPF 
LKEEIGLSTLEIASYIGLAFSITYGI^KTI^YFVDGROTKRIISFLLILSAITVLIMGFV 
LSYFGSVMGLLIVLWGLNGVFQSVGGPASYSTISRWAPRTKRGRYLGFWNTSHNIGGAIA 
GGVALWGANVFraGNVIGMFIFPSVIALLIGIATLFIGKDDPEELGWNRAEEIWEEPVDK 
ENIDSQGOTKWEIFKKYIL^NPVIWILCVSlTOWr^miGIDNWAPLYVSEHLHFSKGDA 
VNT I FYFEI GALVASLLWG WSDLLKGRRAIVAIGCMFMITF\AnijFYTNATSVMMVNI SL 
FALGALIFGPQLLIGVSLTGFWKNAISVANGm^SFAYLFGDSMAKVGLAAIADPTRNG 

t MTOi^WPT e/^7^T^T71?T^/T?Vl711T.PT/2MTT.T^3TVAPVT7RKTfTl?fiLiKT 


103. 


MTKKKNILKAIGIYSFIAMMFVT ILYPLLWTFGISLNPGTNLYGAKMI PDNATFKNYAFL 
LFDDS SQ YLTWYKNTLIVAS ANALF SVI FVTLTAYAFSRYRFVGRKYGLITFLILQMF PV 
imi^AIYILI^IGLLDSLFGLTLVYIGGSIPMIWLWGYFIXriPKELDESAKIDGAG 
HMRIFLQIMLPLAKPILAWALFNFMGPFMDFILPKILL^ 
NNFTWAAGAIMXAVPIAIVFLFLQRYLVSGLTTGATKG 


104. 


MMENSTTEARNEAT354HLDEMTVEEALITMNKEDQQVPIJVVRKAI PQLTKVIKKTIAQYKK 
GGHRLI YIGAGTSGRLGVLDAAECVPTFNTDPHEI IGI IAGGQHAMTZ4AVEGAEDHKKLAE 
EDLKNIDLTSKDWIG IAASGKTPYVI GGLTFANTIGATTVS I S CNEHAVI SEIAQYPVE 
VKVGPEVLTGSTRLKSGTAQKLIIJMISTITMVGVGKV^ 

I QE I C AI T YDEAMALYQ V SEHD VKVATVMGMCG I SKEEATRRLLNNGD I VKRAIRDRQ P 


105. 


LQYIIRYXMMTLQIHTGGINLKKKOT 

EAQQNAFYQVI*N]^NLNADQRNGFIQSIOT 

NKIJQQSAFYEILNMPNLNEAQRNGFIQSLIODPSQSTNVLGEAK^ 

EQQNAFYEILNMPNLJ^EQRNGFIQSLKDDPSQSAI^LSEA^ 

QNAFYEILHLPNLNEEQRNGFIQSLKDDPSQSANLLAEAK^ 

AFYEILHLPNLTEEQRNGFIQSLKDDPSVSKEILAEAKKLOT 

KPGKEDNNKPGKSDNNKPGKEDGNKPGKEDNK^ 

EIX3NKPGKEDGPK3VHVVKPG©TVNDIAKANff 

QPANHADAl^QALPETGEENPFIGTTVFGGLSIALGAALLAGRRREL 


106. 


MDKKSEKRGIKmVQSAYIHIPFCVRICTYCDFNK^ 
I LKTMYVGGGTPTALS INQLFJILLKAIRD^ 

RI SMGVQTFKPELL SVLGRTHNTEDI YTSVLNAKNAGIKS I SLDLMYHLPKQTI EDFEQS 

I^LALDMDIQHISSYGLII^PKTQFYNMYRKGLLKLPNEDLGADMYQLLMSKIEQSPFHQ 

YEISNFALIXSHESEHNKVYWFNEEYYGFGAGASGYVDGVRYTN^ 

ILVSNKPSLTERMEEEMFLGLRLm^SSSRFKKKTO 

NDVIALTNRGKVIGNEVFEAFLIND 


107. 


atgaatgtattagtaattggtgctggtggacgagaacatgcacttgcatataaacttaat 
caatcgaatctagttaaacaagtgtttgtcattccaggtaatgaggcaatgacacctata 
gc tgaagtacacac tgaaa 1 1 tcagaacc tgatca tcaagcgatac taga 1 1 1 1 gctaaa 
cggcaaaatgttg'attgggtagttataggtccagaacagccgctaattgatggattagca 
gacattttacgagcgaatggrtttcaaagtgtttggtccaaataagcaagcagctcaaatc 
gaaggctcaaaattatttgctaaaaagataatggaaaaatataatattccaactgctgat 
tataaagaagttgagcgaaaaaaggatgctttaacatatattgaaaactgtgaattgccc 
gttgttgtcaagaaagatgggttagctgctgggaaaggcgttattattgcagatactatt 
gaagcagccagaagtgc tattgagattatgtatggtgatgaagaagaagg tac tgttgt a 
tttgaaacgtttttagaaggtgaagagttctcgctaatgacatttgttaatggtgattta 
gcagtacctttcgactgtattgcacaagatcataaacgcgcatttgatcatgatgaagga 
ccaaatactggtggtatgggggcttattgtccagtaccacatattagtgacgatgtttta 
aaacttacaaatgaaacaattgcacaacccattgcaaaggcaatgcttaatgaaggttat 
caattcttcggtgtattatacattggtgctattttaactaaagatggtccaaaagtaata 
gaatttaatgcccgttttggtgatcctgaagctcaagtattattaagtcgcatggaaagt 
gatttaatgcagcatattattgatttagatgaaggaaaacgtactgaattcaaatggaaa 
aatgaatctattgtaggggtcatgttggcatcaaaaggatatcctgatgcatatgaaaaa 
gggcataaagtaagtggctttgatttaaatgaaaactattttgttagtggattaaagaag 
caaggtgatacctttgttacttcaggtggtagagttatacttgccatcggaaaaggtgac 
aatgtacaagatgcacagcgagacgcatacaaaaaagtatcacaaatacaaagtgaccat 
ttattctatcgtcatgacattgcgaataaagcactacaacttaaa 


108. 


MNVLVI GAGGREHALAYKLNQ SNLVKQ VFVT PGNEAMTP I AEVHTE I SE PDHQ AI LDF AK 
RQNVDWWI GPEQPL IDGLADI LRANGFKVFG PNKQAAQ I EGSKLFAKXIMEKYNT PTAD 
YKEVERKKDALTYIENCELPVWKKDGLAAGK^ 

FETFLEGEEFSIOTFVNGDIAVPFDCIAQDHKRAFDHDEGPOTK^GAYCPVPHISDD\^ 
KLTI^IAQPIAKAMI^GYQFFGVLYIGAILTKI)GPKVIEFNARFGDPEAQVLIiSRMES 
DLMQHI IDIiDEGKRTEFKWKNES I VG^/MIASKGYPDAYEKGHKVSGFDIjNENYFVSGLKK 
QGDTFVTSGGRVILAIGKGDIWQDAQRDAYKKVSQIQSDHLFYRHDIANKALQLK . 


109. 


atgcaaccacatttaatatgtctagacttagacggaacattattaaacgataacaaagaa 
atttcatcatatactaaacaagtattaaatgaa'ttacaacaacgtggacaccaaattatg 
attgcgactggcagaccttatcgtgcaagtcaaatgtattatcatgaattaaatttaacg 
acaccaattgttaattttaatggcgcttacgtacatcaccctaaagataaaaacttcaaa 
acttgccatgaaattttagatttaggcatcgcacaaaacattattcaaggattacaacaa 
tatcaagtatcgaatattatagcagaagtgaaagattatgttttcattaacaatcatgat 
ccaagattatttgaaggtttttcaatgggtaatccaagaattcaaactggtaatttactt 
gtccacttgaaagaatcccctacctcaattttaattgaagccgaagaaagtaaaatacct 
gaaatcaaaaatatgc t tact cat ttttatgccgatcatattgagcatcgacgctggggc 
gcaccattccctgtcattgaaattgtaaaacttggtattaataaagcaagaggcattgag 
caagttagacaatttttaaatattgaccgaaataatattattgcattcggtgatgaagat 
aatgatattgaaatgattgagtacgcgcgtcacggtgttgctatggaaaatggtttgcaa 
gaacttaaagatgtagcgaacaatattacattcaacaataatgaagatggcattggtcga 
tatttgaatgatttctttaatttaaatattagatattactgt 


110. 


MQ PHL ICLDLDGTLLNDNKEI SS YTKQVLNELQQRGHQIMI ATGRPYRASQMYYHELNLT 
TPIVNFNGAYVHHPKDKNFKTCHEILDLGIAQNIIQGLQQYQVSNI IAEVKDYVFINNHD 
PRLFEGFSMGNPRIQTGNLLVHl^SPTSILIEAEESKIPEIKNMLTHFYADHIEHRRWG 
A P F P VI E I VKLG INKARG I E Q VRQFLNI DRNNI I AFGD EDND I EMI E YARHGV AMENGLQ 
ELKDVANNITFNNNEDGIGRYLNDFFNLNIRYYC 
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111. 


gtgaaaccaatggctaagtctaatagtaaagacatcgttttaattggagccggtgtactt 
agcacaacatttggttcaatgttaaaagaaattgagccagactggaatatccacgtttac 
gaacgcttggatcgtcctgcaatcgaaagttcaaacgaaagaaataatgctggtacgggt 
catgcagcattatgtgagttgaactacacagttttacaacctgatggttctatcgacatc 
gaaaaagcgaaagtgattaacgaagagtttgagatttcaaaacaattctggggtcactta 
gtgaaaagcggtagcatcgagaacccaagagaatttatcaatccattaccacacatcagt 
tatgttagaggtaaaaacaatgttaaattcttaaaagatcgttacgaagcgatgaaagct 
ttccctatgttcgataatatcgaatatactgaagacatcgaagtaatgaaaaaatggatt 
ccattgatgatgaaaggccgtgaagataaccctggtatcatggcggcaagtaaaattgac 
gaaggtacagatgtaaacttcggtgaattaacacgtaaaatggctaaaagcattgaagca 
catccaaatgctacagtgcaatttaaccatgaagttgttgattttgaacaattatcaaat 
ggtcaatgggaagttactgttaaaaatcgcctaactggtgagaaattcaaacaagtaact 
gactacgtattcatcggtgctggcggtggagcaattccattattacaaaaaacaggtatc 
cctgaaagtaaacatttgggtggattccctatcagtggtcaattcttagcttgtacaaac 
ccacaagttattgaacaacacgatgccaaagtttatggtaaagagccacctggtacacca 
ccaatgactgtacctcatttagatacgcgttacattgatggtcaaagaacattattattt 
ggaccatttgctaatgttggacctaaattcttgaaaaatggttctaacttagatttattc 
aagtctgttaaaacatacaacattacaactttattagcagcagcagttaaaaacttacct 
ttaattaaatactcatttgaccaagtaattatgacaaaagaaggttgtatgaaccactta 
cgtactttctatccagaagcacgtaatgaagattggcaattatacactgctggtaaacgt 
gtacaagttatcaaagatacacctgaacacggtaaaggattcatccaattcggtacagaa 
gtggttaactcacaagaccacactgtaattgcattattaggtgaatcaccaggggcttca 
acttcagtttcagttgcgttagaagtattagaacgtaacttccctgaatacaaaactgaa 
tgggcacctaaaattaagaaaatgattccatcatacggtgaatcattaattgaagacgaa 
aaattaatgagaaaaatccgtaaacaaacttcaaaagacttagaattaggttactacgaa 
aac 


112. 


MKPMAKSNSKD IVL I GAGVLSTTFGSMLKE I E PDWNIHVYERLDRPAI E S SNERNNAGTG 
HAALCELNYTVl^PDGSIDIEKAKVIiraEFEISKQFW^ 

YVRGKNNVKFLKDRYEAMKAF PMFDNIl^TEDIEVMKKWIPIiMMKGREDNPGIMAASKID 
EGTDVNFGELTRKMAKSIEAHPNAWQFNHEVVDFEQLSNGQWEVTVKIN^ 
DYVFIGAGGGAI PLLQKTGI PESKHLGGF PI SGQFXACTIJPQVIEQHDAKVYGKEP PGTP 
PMVPHIJHTIYIDGQRTLLFGPFANVGPKFLKN^ 
LIKYSFDQVIMTK^CMNHLRTFYPEARNED^ 

WNS QDHTVIALLGESPG^TSVSVAIiEVLERNFPEYKTEWAPKIKKMI PS YGE SLI EDE 
KLMRKIRKQTSKDLELGYYEN 


113. 


atgctagaggcacaattttttactgatactggacaacatagagataagaatgaagatgcg 
ggtggtattttttataatcaaactaatcaacaacttttagttctgtgtgatggtatgggt 
ggccataaagcaggagaagttgcaagtaaatttgttacagatgagttgaaatcccgtttt 
gaagcggaaaatcttatagaacaacatcaagctgaaaattggttgcgtaataatataaaa 
gatataaattttcagttatatcactatgcacaagaaaatgcagaatataaaggtatgggt 
acaacatgtgtttgtgcacttgtttttgaaaaatcagttgtgatagcaaatgtcggtgat 
tctagagcctatgttattaatagtcgacaaattgaacaaattactagtgatcactcattt 
gttaatcatcttgttttaacgggtcaaattacgccggaagaagcatttacacatccacaa 
cgtaatattattacgaaggtgatgggcacagataaacgtgtgagtccagatttgtttatt 
aagcgattaaatttttatgattatttattattaaattcagatggattaactgattatgtt 
aaagacaatgaaattaagcgtttgttagtaaaagaaggtacaatagaagatcatggtgat 
caattaatgcaattggcattagataaccattcgaaagataacgttactttcatactcgcg 
gctattgaaggtgataaagta 


114. 


matdtghrdJaidaggyntnvcdgmgghJtagvask^ 

gmgttcrvcavlcsvvanvgdsrayviisrtsdhsvnhvtgtaUii^ 

dyiisdgtdyvk(^krvkgtdhgdiiiadnhskdnvtaagdkv 


115. 


a tggcaaaagaaaaa t tcga t eg t tc t aaagaac a tgc c aat ategg tac t ategg t c ac 
gttgaccatggtaaaacaacattaacagcagcaatcgctactgtattagcaaaaaatggt 
gactcagttgcacaatcatatgacatgattgacaacgctccagaagaaaaagaacgtggt 
atcacaatcaatacttctcacattgagtaccaaactgacaaacgtcactacgctcacgtt 
gactgcccaggacacgctgactacgttaaaaacatgatcactggtgctgctcaaatggac 
ggcggtatcttagtagtatctgctgctgacggtccaatgccacaaactcgtgaacacatt 
cttttatcacgtaacgttggtgtaccagcattagtagtattcttaaacaaagttgacatg 
gt tgacgatgaagaa t ta t tagaat tagtagaaa tggaagt tcgrtgac t ta t taagcgaa 
tatgacttcccaggtgacgatgtacctgtaatcgctggttcagcattaaaagctttagaa 
ggcgatgctcaatacgaagaaaaaatcttagaattaatggaagctgtagatacttacatt 
ccaactccagaacgtgattctgacaaaccattcatgatgccagttgaggacgtattctca 
atcactggtcgtggtactgttgctacaggccgtgttgaacgtggtcaaatcaaagttggt 
gaagaagttgaaatcatcggtttacatgacacatctaaaacaactgttacaggtgttgaa 
atgttccgtaaattattagactacgctgaagctggtgacaacattggtgcattattacgt 
ggtgttgctcgtgaagacgtacaacgtggtcaagtattagctgctcctggttcaattaca 
ccacatactgaattcaaagcagaagtatacgtattatcaaaagacgaaggtggacgtcac 
actccattcttctcaaactatcgtccacaattctatttccgtactactgacgtaactggt 
gttgttcacttaccagaaggtactgaaatggtaatgcctggtgataacgttgaaatgaca 
gtagaattaatcgctccaatcgcgattgaagacggtactcgtttctcaatccgtgaaggt 
ggacgtactgtaggatcaggcgttgttactgaaatcattaaa 


116. 


MAKFJO^DRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDSVAQSYDMIDNAPEEKERG 
I TIOTSHIEYO/PDKRHYAHVDCPGHAODYVK^ 
LLSRWGVPALVVFLNK\nDMVDDEELLELVEMEVRDLLSEYDFPGD 
GDAQYEEKILELMEAVDTYX PTPERDSDKPFMMPVEDVFS ITGRGTVATGRVERGQ IKVG 
FJ<^7EIIGLHOTSKTTVTGVT2»^^ 

PHTEFKAEVYVLSKDEGGRHTPFF SNYRPQFYFRTTDVTGVVHLPEGTEMVMPGDNVE^ 
VELIAPIAIDEGTRFSIREGGRTVGSGWTEITE 
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117. 


atgactaagagtgctttagtaacaggtgcatcaagaggaattggacgtagtattgcgtta 
caattagcagaagaaggatataatgtagcagtaaactatgcaggcagcaaagagaaagct 
gaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagttttgcgattcaagcaaat 
gttgccgatgcatgaaaatgactaagagtgctttagtaacaggtgcatcaagaggaattg 
gacgtagtattgcgttacaattagcagaagaaggatataatgtagcagtaaactatgcag 
gcagcaaagagaaagc t ga a gc ag t ag tc gaagaaa t caaagc t aaagg tg t tgaaag 1 1 
ttgcgattcaagcaaatgttgccgatgctgatgaagttaaagcaatgattaaagaagtag 
ttagccaatttggttctttagatgttttagtaaataatgcaggtattactcgcgataatt 
tattaatgcgtatgaaagaacaagagtgggatgatgttattgacacaaacttaaaaggtg 
tatttaactgtatccaaaaagcaacaccacaaatgttaagacaacgtagtggtgctatca 
tc aa t 1 ta t c aag tg t tg t tggagc ag tagg t aa tccgggac aagc aaac t a tg 1 1 gcaa 
caaaagcaggtgttattggtttaactaaatctgcggcgcgtgaattagcatctcgtggta 
tcactgtaaatgcagttgcacctggttttattgtttctgatatgacagatgctttaagtg 
atgagcttaaagaacaaatgttgactcaaattccgttagcacgttttggtcaagacacag 
atattgctaatacagtagcgttcttagcatcagacaaagcaaaatatattacaggtcaaa 
caatccatgtaaatggtggaatgtacatg 


118. 


MTKSALVTGASRGIGRSIALQLAEEGYWAVNYAGSKEKAEAVVEEIKAKGVESFAIQAN 
wananirirK AMTTfFW^OFf; ^.nVTiVMNAOTTRDNLLMRMKEOEWDDVIDTOILKGVFNCIO 
KATPQMLRQRSGAI Il^S SOTGAVGNPGQANWATKAGVIGLTKSAARELASRGITVNAV 
APGF IVSDI^DALSDELKEQMLTQIPLARFGQDTDIANTV^ 
GMYM 


119. 


atgaaaatttctactaaagggagatatggacttacattgatgatttctcttgctaaaaaa 
gaggggcaaggatgtatatcattaaagtcaattgctgaagaaaataatttgagtgattta 
tatttagaacagcttgtaggtcctttaagaaatgcggggttaattcgaagtgtacgcggt 
gctaaaggtggataccaattaagagtgccagcggaagaaatctcagcaggggatattata 
agactgttagaaggtccaattacatttgttgaaagtattgaatcagaaccacctgcgcaa 
aaacaactatggattcgcatgagagatgcagtgagagatgttttagataatacaacattg 
aaatatttagcggaatatgtagatacaagtgaagatttagacggatacatgttttatatt 


120. 


MLKI STKGRYGLTIMIEIiAKKHGEGPTSLKS IAQTNI^SEHYIxEQLVSPLRNAGLVKSIR 
GAYGGYVI^SEPDAITAGDIIRVLEGPISLLKCWKMRSIiPSVSSGFASGML 


121. 


gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgta 
aaatggtttgttaaagctggagatactattgaagaagacgatgttttagctgaggtacaa 
aacgataaatcagtagtagaaatcccatcaccagtatctggtactgtagaagaagttatg 
gtagaagaaggtacagtagctgtagttggtgacgttattgttaaaatcgatgcacctgat 
gcagaaga ta tgcaat 1 1 aaagg tea tgatga tga t tcatcatc taaagaagaacc tgcg 
aaagaggaagcgccagcagagcaagcacctgtagctactcaaactgaagaagtagatgaa 
aacagaactgttaaagcaatgccttcagtacgtaaatacgcacgtgaaaaaggtgttaac 
at taaagcagtt tc tgga tc tggtaaaaatggtcgtat tacaaaagaagatgtagatgea 
tacttaaatggtggtgcaccaacagcttcaaatgaatcagctgcttcagctacaagtgaa 
gaagttgctgaaactcctgcagcacctgcagcagtaacattagaaggcgacttcccagaa 
acaactgaaaaaatccctgctatgcgtagagcaattgcgaaagcaatggttaactctaag 
catactgcacctcatgtaacattaatggatgaaattgatgttcaagcattatgggatcac 
cgtaagaaatttaaagaaatcgcagctgaacaaggtactaagttaacattcttaccttat 
gttgttaaagcacttgtttctgcattgaaaaaatacccagcacttaacacttcattcaat 
gaagaagctggtgaaatcgttcataaacattactggaatatcggtattgcagcagacact 
gatagaggattattagtacctgttgttaaacatgctgatcgtaagtctattttccaaatt 
tcagatgaaattaatgaattagctgttaaagcacgtgatggtaaattaacagccgatgaa 
atgaaaggtgctacatgcacaatcagtaatatcggttcagctggtggacaatggttcact 
ccagttatcaatcacccagaagtagcaatcttaggaattggccgtattgctcaaaaacct 
atcgttaaagatggagaaattgttgcagcaccagtattagcattatcattaagctttgac 
cacagacaaattgatggtgcaactggccaaaatgcaatgaatcacattaaacgtttatta 
aataatccagaattattattaatggagggg • 


122. 


MAFEFRLPDIGEGIHEGEIVKWFVKAGDTIEEDDVLAEV 

VEEGTVAVVGDVIVKIDAPDAEDMQFKGHDDDS S SKEEPAKEE APAEQAPVATQTEEVDE 

NRTVKAMPSVRKYAREKGVNIKAVSGSGKNGRITKEDVDAYI^ I 

EVAETPAAPAAVTLEGDFPETTFjaPAMFJlAIAKAM^ 

RKOTKEIAAEQGTKLTFLPYWKALVSALK^ 

DRGLLVPWKHADRKSI FQI SDEINELAVKARIXaKLTADE>IKGATCTI SNIGS AGGQWFT 
PVINHPEVAILGIGRIAQKP1^/KD^ 
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123 . atgctaaacagagaaaataaaacggcaataacaaggaaaggcatggtatccaatcgatta 
aataaattttcgattagaaagtacacagtgggaacagcatcaattttagtaggtacaaca 
ttaatttttggtctggggaaccaagaagcaaaggctgcagaaagtactaataaagaattg 
aacgaagcgacaacttcagcaagtgataatcaatcgagtgataaagttgatatgcagcaa 
ctaaatcaagaagacaatactaaaaatgataatcaaaaagaaatggtatcatctcaaggt 
aatgaaacgacttcaaatgggaataaattaatagaaaaagaaagtgtacaatctaccact 
ggaaataaagttgaagtttcaactgccaaatcagatgagcaagcttcaccaaaatctacg 
aatgaagatttaaacactaaacaaactataagtaatcaagaagcgttacaacctgatttg 
caagagaataaatcagtggtaaatgttcaaccaactaatgaggaaaacaaaaaggtagat 
gccaaaactgaatcaactacattaaatgttaaaagtgatgctatcaagagtaatgatgaa 
actcttgttgataacaatagtaattcaaataatgaaaataatgcagatatcattttgcca 
aaaagtacagcacctaaacgtttgaatacaagaatgcgtatagcagcagtacagccatca 
tcaacagaggctaaaaatgttaatgatttaatcacatcaaatacaacattaactgtcgtt 
gatgcagataaaaacaataaaatcgtaccagcccaagattatttatcattaaaatcacaa 
attacagttgatgacaaagttaaatcaggtgattatttcacaattaaatactcagataca 
gtacaagtatatggattgaatccggaagatattaaaaatattggtgatattaaagatcca 
aataatggtgaaacaattgcgactgcaaaacatgatactgcaaataatttaattacatat 
acatttacagattatgttgatcgatttaattctgtacaaatgggaattaattattcaatt 
tatatggatgctgatacaattcctgttagtaaaaacgatgttgagtttaatgttacgata 
ggtaatactacaacaaaaacaactgctaacattcaatatccagattatgttgtaaatgag 
aaaaattcaattggatcagcgttcactgaaacagtttcacatgttggaaataaagaaaat 
ccagggtactataaacaaacgatttatgtaaatccatcggaaaattctttaacaaatgcc 
aaactaaaagttcaagcttaccactcaagttatcctaataatatcgggcaaataaataaa 
gatgtaacagatataaaaatatatcaagttcctaaaggttatacattaaataaaggatac 
gatgtgaatactaaagagcttacagatgtaacaaatcaatacttgcagaaaattacatat 
ggcgacaacaatagcgctgttattgattttggaaatgcagattctgcttatgttgtaatg 
gttaatacaaaattccaatatacaaatagcgaaagcccaacacttgttcaaatggctact 
ttatcttcaacaggtaataaatccgtttctactggcaatgctttaggatttactaataac 
caaagtggcggagctggtcaagaagtatataaaattggtaactacgtatgggaagatact 
aataaaaacggtgttcaagaattaggagaaaaaggcgttggcaatgtaactgtaactgta 
tttgataataatacaaatacaaaagtaggagaagcagttactaaagaagatgggtcatac 
ttgattccaaacttacctaatggagattaccgtgtagaattttcaaacttaccaaaaggt 
tatgaagtaaccccttcaaaacaaggtaataacgaagaattagattcaaacggcttatct 
tcagttattacagttaatggcaaagataacttatctgcagacttaggtatttacaaacct 
aaatacaacttaggtgactatgtctgggaagatacaaataaaaatggtatccaagaccaa 
gatgaaaaaggtatatctggcgtaacggtaacattaaaagatgaaaacggtaacgtgtta 
aaaacagttacaacagacgctgatggcaaatataaatttactgatttagataatggtaat 
tataaagttgaatttactacaccagaaggctatacaccgactacagtaacatctggtagc 
gacattgaaaaagactctaatggtttaacaacaacaggtgttattaatggtgctgataac 
atgacattagatagtggattctacaaaacaccaaaatataatttaggtaattatgtatgg 
gaagatacaaataaagatggtaagcaggattcaactgaaaaaggtatttcaggcgtaaca 
gttacattgaaaaatgaaaacggtgaagttttacaaacaactaaaacagataaagatggt 
aaatatcaatttactggattagaaaatggaacttataaagttgaattcgaaacaccatca 
ggttacacaccaacacaagtaggttcaggaactgatgaaggtatagattcaaatggtaca 
tcaacaacaggtgtcattaaagataaagataacgatactattgactctggtttctacaaa 
c cgac ttacaac t tagg tgac tatgtatgggaagatacaaataaaaacggtg ttcaagat 
aaagatgaaaagggcatttcaggtgtaacagttacgttaaaagatgaaaacgacaaagtt 
ttaaaaacagttacaacagatgaaaatggtaaatatcaattcactgatttaaacaatgga 
acttataaagttgaattcgagacaccatcaggttatacaccaacttcagtaacttctgga 
aatgatactgaaaaagattctaatggtttaacaacaacaggtgtcattaaagatgcagat 
aacatgacattagacagtggtttctataaaacaccaaaatatagtttaggtgattatgtt 
tggtacgacagtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtt 
aaagttactttattaaatgaaaaaggcgaagtaattggaacaactaaaacagatgaaaat 
ggtaaatactgctttgataatttagatagcggtaaatacaaagttatttttgaaaagcct 
gc tggc ttaacacaaacaggtacaaatacaac tgaagatgataaagatgcaga tggtggc 
gaagttgacgtaacaattacggatcatgatgatttcacacttgataatggctactacgaa 
gaagaaacatcagatagcgactcagattcggacagcgactcagattcagacagagactca 
gactcagatagtgattcagactcggatagcgattcagattcagacagcgattcagattca 
gatagcgattcagattcagacagagactcagatagtgattcagactcagatagcgactca 
gattcagacagcgactcagattcagacagcgactcagactcagatagtgattcagactca 
gatagcgactcagattcagacagcgactcagactcagacagcgactcagactcagatagt 
gactcagattcagatagcgactcagattcggacagcgattcagactcagatagcgactca 
gattcagatagcgattcggactcagatagcgactcagattcagatagtgattcagact'ca 
gatagcgactcagattcagacagcgactcagattcggatagcgactcagattcagacagc 
gactcagactcggatagtgattcagactcagatagcgactcagactcagatagcgattca 
gat tc agatagcgac t cagac tc agacagcga t tcagac t cagacagcgac t cagac t ca 
gatgc agg taagc ac ac acc tg t taaaccaatgag t ac tac t aaagacca t cacaa taaa 
gcaaaagcattaccagaaacaggtaatgaaaatagcggctcaaataacgcaacgttattt 
ggcggattattcgcagcattaggatcattattgttattcggtcgtcgtaaaaaacaaaat 
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124. 


MLNRENKTAI TRKGMVSNRLNKFS I RKYTVGTAS I L VGTTLI FGLGNQEAKAAE STNKEL 
NEATTSASDNQSSDKVDMQQLNQEDNTKX©^ 

GKKVEVSTAKSDEQAS PKSTNEDLNTKQTI SNQEALQ PDLQENKSWNVQ PTNEENKKVD 

AKTESTTUJVKSDAIKSNDETLVDl^SNSNNENNADIILPKSTAPKRIOT 

STEAKNVNDLITSOTTLTVVDADK^ 

VQVYGLNPEDIKN IGDIKDPr^GET I ATAKHDTANNLITYTFTDYVDRFNS VQMGIN^ 
YMDADTI PVSKNDVEFNVT IGNTTTKTTANI QYPDYVVNEKNSIGS AFTETVSHVGNKEN 
PGYYKQTI YVNPSENS LTNAKLKVQ AYHS S YPNNIGQINKDVTD IKI YQ VPKGYTIjNKG Y 
DVNTKELTDVTNQ YLQKITYGDNNS AVI DFGNADS AYVVMVNTKFQYTNSES PTLVQMAT 
LSSTGNKSVSTGNALGFTNNQSGGAGQEVYKI GNYVWEDTNKNGVQELGEKGVGNVTVTV 
FDNNTNTKVGEAVTKEDGSYLIP^PNGDYRVEFSNLPKGYEVTPSKQGNNEELDSNGLS 
SVITVNGKDNLSADLGIYKPKYNLGDYVWEDTNKNGIQDQDEKGISGVTVTLKDE 
KTVTTDADGKYKFTDLDNGNYKVEFTTPEG YTPTTVTSGSDI EKDSNGLTTTGVINGADN 
>H?LDSGFYKTPKYNIiGNYVWEDTNKDGKQDSTEKGI SGVTVTLKNENGEVLQTTKTDKDG 
KYQFTGLF^GTYKVEFETPSGYTPTQVGSGTDEGIDSNGTSTTGVIKDKDNOTIDSGFYK 
PTYNLGDYVWEDTNKNGVQDKDEKGI SGVTVTLKDENDKVLKTVTTDENGKYQFTDLNNG 
TYKVEFETPSGYTPTSVTSGNDTEKDSNGLTTTG^KD^ 
WYDSNKIXSKQDSTEKGIKBVKVTLL^ 

AGLTOyiCTNTTEDDKDAIXSGEVDVTITDHDDFTIjDNGYYEEETS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDRDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDAGKHT 
PVKPMSTTKDHHinCAKALPETGNENSGSNNATIiFGGLFAAIiGSLLLFGRRKKQ^ 


125. 


ttggcaggtcaagttgtccaatatggaagacatcgtaaacgtagaaactacgcgagaatt 
tcagaagtattagaattaccaaacttaatagaaattcaaactaaatcttacgagtggttc 
ctaagagaaggtttaatcgaaatgtttagagacatttctccaattgaagattttactggt 
aatttgtcattagagtttgtggattaccgtttaggagaaccaaaatatgatttagaagaa 
tctaaaaaccgtgacgctacttatgctgcacctcttcgtgtaaaagtgcgtctaatcatt 
aaagaaacaggagaagttaaagaacaagaagtctttatgggtgatttcccattaatgact 
gatacaggtacgttcgttatcaatggtgcagaacgtgtaatcgtatctcaattagttcgt 
tcaccatccgtttatttcaatgaaaaaatcgacaaaaatggtcgtgaaaactatgatgca 
acaattattccaaaccgtggtgcatggttagaatatgaaacagatgctaaagatgttgta 
tacgtacgtattgatagaacacgtaaactaccattaacagtattgttacgtgcattaggt 
ttctcaagcgaccaagaaattgttgaccttttaggtgacaatgaatatttacgtaatact 
ttagagaaagacggcactgaaaacactgaacaagcgttattagaaatctatgaacgttta 
cgtccaggtgaaccaccaactgttgaaaatgctaaaagtctattgtattcacgtttcttt 
gatccaaaacgctatgacttagcaagcgtgggtcgttataaaacaaacaaaaaattacat 
ttaaaacatcgtttatttaatcaaaaattagctgagccaattgtaaatactgaaactggt 
gaaattgtagttgaagaaggtacagtgcttgatcgtcgtaaaatcgacgaaatcatggat 
gtacttgaatcaaatgcaaacagcgaagtgtttgaattgcatggtagcgttatagacgag 
ccagtagaaattcaatcaattaaagtatatgttcctaacgatgatgaaggtcgtacgaca 
actgtaattggtaatgctttccctgactcagaagttaaatgcattacaccagcagatatc 
attgcttcaatgagttacttctttaacttattaagcggtattggatatacagatgatatt 
gaccatttaggtaaccgtcgtttacgttctgtaggtgaattactacaaaaccaattccgt 
atcggtttatcaagaatggaaagagttgtacgtgaaagaatgtcaattcaagatactgag 
tctatcacacctcaacaattaattaatattcgacctgttattgcatctattaaagaattc 
tttggtagctctcaattatcacaattcatggaccaagcaaacccattagctgagttaacg 
cataaacgtcgtctatcagcattaggacctggtggtttaacacgtgaacgtgctcaaatg 
gaagtacgtgacgttcactactctcactatggccgtatgtgtccaattgaaacacctgag 
ggaccaaacattggattgattaactcattatcaagttatgcacgtgtaaatgaattcggc 
tttattgaaacaccatatcgtaaagttgatttagatacacatgctatcactgatcaaatt 
gactatttaacagctgacgaagaagatagctatgttgtagcacaagcaaactctaaatta 
gatgaaaatggtcgtttcatggatgatgaagttgtatgtcgtttccgtggtaacaataca 
gttatggctaaagaaaaaatggattatatggatgtatcgccgaagcaagttgtttcagca 
gcgacagcatgtattccattcttagaaaatgatgactcaaaccgtgcattgatgggtgcg 
aacatgcaacgtcaagcagtgcctttgatgaatccagaagcaccatttgttggtacaggt 
atggaacacgttgcagcacgtgattctggtgcggctattacagctaagcacagaggtcgt 
gttgaacatgttgaatctaatgaaattcttgttcgtcgtctagttgaagagaacggcgtt 
gagcatgaaggtgaattagatcgctatccattagctaaatttaaacgttcaaactcaggt 
acatgttacaaccaacgtccaatcgttgcagttggagatgttgttgagtataacgagatt 
t tagcagatggaccatc ta tggaat taggagaaatggcattaggtagaaacgtagtagtt 
ggtttcatgacttgggacggttacaactatgaggatgccgttatcatgagtgaaagactt 
gtgaaagatgacgtgtatacttctattcatattgaagagtatgaatcagaagtacgtgat 
ac taagttaggacc tgaagaaatcacaagagatat tec taatgt ttc tgaaag tgcac 1 1 
aagaacttagacgatcgtggtatcgtttatattggtgcagaagtaaaagatggagatatt 
ttagttggtaaagtaacgcctaaaggtgtaactgagttaactgccgaagaaagattgtta 
catgcaatctttggtgaaaaagcacgtgaagttagagatactttattacgtgtacctcac 
ggcgctggcggtatcgttcttgatgtaaaagtattcaatcgtgaagaaggcgacgataca 
ttatcacctggtgtaaaccaattagtacgtgtatatatcgttcaaaaacgtaaaattcat 
gttggtgataagatgtgtggtcgacatggtaacaaaggtgtcatttctaagattgttcct 
gaagaagatatgccttacttaccagatggacgtccgatcgatatcatgttaaatcctctt 
ggtgtaccatctcgtatgaacatcggacaagtattagagctacacttaggtatggctgct 
aaaaatcttggtattcacgttgcatcaccagtatttgacggtgcaaacgatgacgatgta 
tggtcaacaattgaagaagctggtatggctcgtgatggtaaaactgtactttatgatgga 
cgtacaggtgaaccattcgataaccgtatttcagtaggtgtaatgtacatgttgaaactt 
gcgcacatggttgatgataaattacatgcgcgttcaacaggaccatattcacttgttaca 
caacaaccac t tggcggtaaagcgcaa t tcggtggacaacg 1 1 1 tgg tgaga tggaggta 
tgggcacttgaagcatatggtgctgcatacacattacaagaaatcttaacttacaaatcc 
gatgatacagtaggacgtgtgaaaacatacgaggctattgttaaaggtgaaaacatctct 
agaccaagtgttccagaatcattccgagtattgatgaaagaattacaaagtttaggttta 
gatgtaaaagttatggatgagcaagataatgaaatcgaaatgacagacgttgatgacgat 
gatgttgtagaacgcaaagtagatttacaacaaaatgatgctcctgaaacacaaaaagaa 
gttactgat 
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126. 


MAGQWQ YGRHRKERNYARI SEVLELPNLI EI QTKS YEWFLREGL IEMFRDI S PIEDFTG 

NLSLEFVDYRLGEPKYDLEESKNRDATYAAPUlVKVmLIIKETGEVKEQEVra 

DTGTFVINGAERVIVSQLVRSPSVYFNEKIDKNGRENYDATIIPimGAWLEYETDAKDW 

YVRIDRTRKLPLTVLLRALGF S SDQE I VDLLGDNE YLRNTLEKDGTENTEQ ALLEI YERL 

RPGEPPTVEimKSLLYSRFFDPKRYDIASVGRYKTNKKLHLKHRLFN 

ErWEEGTVLDRRXIDEIMIWLESNANSEVFELTC 

TVIGNAFPDSEVKCITPADI IASMSYFFNLLSGIGYTDDIDHIX3NRRLRSVGELLQNQFR 
I GLSRMERWRERMS IQDTES I TPQQLINIRPVI AS IKEFFGS SQLSQFMDQANPIiAELT 
HKRRLSALG PGGLTRERAQMEVRDVH YSH YGRMCPIET PEGPNIGLINSLS S YARVNEFG 
F I ET P YRKVDLDTHAI TDQ I D YLTADEEDS YWAQ ANS KLDENGRFMDD EWCRFRGNNT 
VMAKEKMD YMDVS PKQWS AATAC I PFLENDD SNRALMGANMQRQ AVPLMNPEAPFVGTG 
MEHVAARDSGAAITAKHRGRVEHVESNEILVRRLVEENGVEHEGELDRYPLAKFKRSNSG 
TCTOQRPrVAVGDVVEYJraiLADGPSMEIXSEMAIXnO^^ 

VKDDVYTSIHI EEYE SRRQRDTKLGPEEITRDIPNVSES ALKNLDDRGIVYI GAEVKDGD 
I LVGKVT PKGVTELT AEERLLHAI FGEKAREVRDT S LRVPHG AGG IVLDVKVFNREEGDD 
TLS PGVNQLVRVYTVQKRKIHVGDKMCGRHGNKGVI SKI VPEEDMPYLPDGKPIDIMLNP 
LGVP SRMNIGQVLELHLGMAAKNLGIHVAS PWDGA1TODDWSTIEEAGMARDGKTVI»YD 
GRTGEPFDNRI SVGVMYMLKLAHMVDDKLHARSTGPYSLVTQQPLGGKAQFGGQRFGEME 
VWALEAYGAAYTLQEILTYKSDDTVGRVKTYEAIVKGENI SRPSVPESFRVLMKELQSLG 
LDVKVMDEQDNEI EMTDVDDDDVVERKVDLQQNDAPETQKS Y 


127. 


atgcttagggcatcgccatatctatcgtatttattcagtaatataaactggaaggagaaa 

aaatacatggctagagaattttcattagaaaaaactcgtaatatcggtatcatggctcac 

attgatgctggtaaaacgactacgactgaacgtattctttattacactggccgtatccac 

aaaattggtgaaacacacgaaggtgcttcacaaatggactggatggagcaagaacaagac 

cgtggtattactatcacatctgctgcaacaacagcagcttgggaaggtcaccgtgtaaac 

attatcgatacacctggacacgtagacttcactgtagaagttgaacgttcattacgcgta 

cttgacggagcagttacagtacttgatgcacaatcaggtgttgaacctcaaactgaaaca 

gtttggcgtcaggctacaacttatggtgttccacgtatcgtatttgtaaacaaaatggac 

aaattaggtgctaacttcgaatactctgtaagtacattacatgatcgtttacaagctaac 

gctgctccaatccaattaccaattggtgcggaagacgaattcgaagcaatcattgactta f 

gttgaaatgaaatgtttcaaatatacaaatgatttaggtactgaaattgaagaaattgaa 

at tec tgaagaccacttagatagagc tgaagaagc tcgtgc tagc t taatcgaagcagt t 

gcagaaac t agegacgaa 1 1 aa tggaaaaa t a t c t tggt gacgaagaaat 1 1 cagt 1 1 c t 

gaattaaaagaagctatccgccaagctactactaacgtagaattctacccagtactttgt 

ggtacagctttcaaaaacaaaggtgttcaattaatgcttgacgctgtaattgattactta 

ccttcaccactagacgttaaaccaattattggtcaccgtgctagcaaccctgaagaagaa 

gtaatcgcgaaagcagacgattcagctgaattcgctgcattagcgttcaaagttatgact 

gacccttatgttggtaaattaacattcttccgtgtgtattcaggtacaatgacatctggt 

tcatacgttaagaactctactaaaggtaaacgtgaacgtgtaggtcgtttattacaaatg . 

cacgctaactcacgtcaagaaatcgatactgtatactctggagatatcgctgctgcggta 

ggtcttaaagatacaggtactggtgatactttatgtggtgagaaaaatgacattatcttg 

gaatcaatggaattcccagagccagttattcacttatcagtagagccaaaatctaaagct 

gaccaagataaaatgactcaagctttagttaaattacaagaagaagacccaacattccat 

gcacacactgacgaagaaactggacaagttatcatcggtggtatgggtgagcttcactta 

gacatcttagtagaccgtatgaagaaagaattcaacgttgaatgtaacgtaggtgctcca 

a t" rrrrt" t" t* f a t* a t* fvrt* rra tk ft c a t* t" r 1 a n n t* r*a t* c t* ercft cpi ft rr t" f~ c ft ft crnt* ft ft ft t" t" f t* <*"t*r*crt* 

caatctggtggtcgtggtcaatacggtgatgttcacattgaattcacaccaaacgaaaca 
ggcgcaggtttcgaattcgaaaacgctatcgttggtggtgtagttcctcgtgaatacatt 
ccatcagtagaagctggtcttaaagatgctatggaaaatggtgttttagcaggttatcct 
ttaattgatgttaaagctaaattatatgatggttcataccatgatgtcgattcatctgaa 
atggccttcaaaattgctgcatcattagcacttaaagaagctgctaaaaaatgtgatcct 
gtaatcttagaaccaatgatgaaagtaactattgaaatgcctgaagagtacatgggtgat 
atcatgggtgacgtaacatctcgtcgtggacgtgttgatggtatggaacctcgtggtaat 
gcacaagttgttaatgcttatgtaccactttcagaaatgttcggttatgcaacatcatta 
cgttcaaacactcaaggtcgcggtacttacactatgtacttcgatcactatgctgaagtt 
ccaaaatcaatcgctgaagatattatcaagaaaaataaaggtgaa 


128. 


MAREFSLEKTRNIGIMAHIDAGKTTTTERIL^ 

RQATTYGVPRIVFVNKMDKLGANFEYSVCT IDLVE 

MKCFKYTNDLGTEIEEI E I PEDHU3RAEEARASLIE AVAETSDELMEKYIjGDEEI SVSEL 

KEAIRQATTNVEFYPVLCGTAFKI^GVQLMIJDAVIDYLPSP IGHRASNPEEEVT 

AKADDSAEFAALAFKVMTDPYVGKLTFFRVYSGTMTSGSTYVKNSTKGKRERV 

NSRQE I DTVYSGDI AAAVGLKDTGTGDTLCGEKNDI I LE SMEF PE PVIHLSVE PKSKADQ 

DKMTQALVKLQEEDPTFHAHTDEETGQVI I GGMGELHLDI LVDRMKECEFNVECNVGAPMV 

SYRETFKSSAQVQGKFSRQSGGRGKJYGDVHIEFTPNETGAGFEFENAIVGGVVPREYIPS 

VEAGLKDAMENGVIJVGYPLIDVKAKLYDGSYHUVDSSEMAFKIA 

LEPMMKVTIEMPEEYMGDIMGITtrrSRRGRVDGMEPRG^ 

NTQGRGTYTMYFDHYAEVPKSIAEDIIKKNKGE 


129. 


atgactaaaaaagtagcaattattctagcaaacgaatttgaagatatagaatattcaagc 
ccfcaaagaggcattagagaatgcaggctttaatactgtagtgattggagatactgcaaat 
agtgaagt tgttggtaaacacgg tgaaaaagt tac tgtcga tgtaggca t tgeagaage t 
aaaccagaagattatgatgcattattaattcctggaggattttcaccagatcatttacgt 
ggagatacagaaggtcgatatggcacatttgctaaatactttactaaaaatgatgtacca 
acatttgccatttgtcatgggccacaaatactaatagatacagacgatttaaaaggtcgt 
acgttaacagcagtattaaatgtacgcaaagatttatcaaatgcaggcgcacatgtagtt 
gatgagtcagtagttgtagacaacaatattgtaacaagtcgagtaccagacgatttagat 
gattttaatcgagaaatcgttaaacaattacaa 


130. 


MTKKVAIILANEFEDIEYSSPKEALENAGFNTWIGOT 

KPEDYDALLI PGGFSPDHLRGDTEGRYGTFAKYFTKNDVPTFAI CHGPQILIDTDDLKGR 
TLT AVLNVRKDLSN AG AHVVDE SWVDNNIVT S RVPDDLDDFNRE I VKQLQ 


131. 


atggctaatcatgaacaaatcattgaagcgattaaagaaatgtcagtattagaattaaac 
gacttagtaaaagcaattgaagaagaatttggtgtaactgcagctgctccagtagcagta 
gcaggtgcagctggtggcgctgacgctgcagcagaaaaaactgaatttgacgttgagtta 
acttcagctggttcatctaaaatcaaagttgttaaagctgttaaagaagcaactggttta 
gga 1 1 aaaaga t gc t aaagaa t tagt agaeggage tec taaagt aa tcaaagaagc 1 1 1 a 
cctaaagaagaagctgaaaaacttaaagaacaattagaagaagttggagctactgtagaa 
ttaaaa 


132. 


MANHEQIIEAIKEMSVLELNDLVKAIEEEFG^ 

TS AGSSKI KVVKAVKE ATGLGLKDAKELVDGAPKVI KEALPKEEAEKLKEQLEEVGATVE 
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133. 


gtggaattacaattagcaattgatttattaaacaaagaagacgcggctgagttagcaaat 
aaagtaaaagattatgtagatatcgtagaaatcggtacgccaatcatttacaacgaaggt 
ttaccagcagttaaacatatggcagacaacattagtaatgtaaaagtattagcagacatg 
aaaattatggatgcagctgattatgaagttagccaagcaattaaatttggcgcggatgta 

kk.afi-ikanti _ -w_.i__.i- »-/r/->ana3rrn ♦*rrr , »t*r*s ~ t" a acin a CTC t fit t CI 3. rJlCTclQCTC tCci t 

attacaatactaggcguugcagaay atg uuu^acii-uciaa.y.-ayv.^»oi-vj»tt_j«»-s^ w 
aaaaataataaacaattactagttgatatgattgctgttcaagatttagaaaaacgtgca 
aaagaactagatgaaatgggtgctgattatattgcagtacacactggttatgatttacaa 
gcagaagggcaatcaccattagaaagtttaagaaccgttaaatctgttattaaaaattct 
aaagttgcagtagcaggtggaattaaaccagatacaattaaagatattgtcgctgaaagt 
cctgatcttgttattgttggtggcggaatcgcaaatgcagatgatccagtagaagctgca 

aaacaa tgfccgcgc tgcaa tcgaaggtaag __ 


134. 


MELQLAI DLLIflCEDAAEIiANKVKDYVDIV^ SNVKVLADM 
KIMDi^YKVSQAIKFGADVITILGVAEDASIKAAIEEAHKl^QLLTOMIAVQDLEK^ 
KELDEMGADYIAVHTGYDLQAEGQSPLESLRTVKSVIKNSKVAVAGGIKPDTIKDIVAES 
PDWIVGGGIANADDPVELAAKQCRAAI EGK 


135. 


atgaaaaaattagtacctttattattagccttattacttctagttgctgcatgtgg^tact 
ggtggtaaacaaagcagtgataagtcaaatggcaaattaaaagtagtaacgacgaattca 
attttatatgatatggctaaaaatgttggtggagacaacgtcgatattcatagtattgta 
cctgttggtcaagatcctcatgaatatgaagttaaacctaaagatattaaaaagttaact 
gacgctgacgttattttatacaacggattaaatttagagactggtaacggttggtttgaa 
aaagccttagaacaggctggtaaatcattaaaagataaaaaagttatcgcagtatcaaaa 
gatgttaaacctatctatttaaacggtgaagaaggcaacaaagataaacaagatccacac 
gcatggttaagtttagataacggtattaaatacgtaaaaacaattcaacaaacatttatc 
gataacgacaaaaaacataaagcagattatgaaaagcaaggtaacaaatacattgctcaa 
ttggaaaaattaaataatgacagtaaagacaaatttaatgacattccaaaagaacaacgt 
gccatgatt:acaagtgaaggtgccttcaagtacttctcaaaacaatacggtattacacca 

_—-_!-_ i_ n 4. — _ 4. ■■■■ i . — — . 4- i_ — i 'i - 1 #ihrra aaao/^aa f^rfh^JO^ f"*/^ ar»a3af" CI r\ fT ^ C*ftr%CIC* i 

CjgttaCatuCgyCjaaaCLaacaCtyaaaaa ayavaayv- «- 

attgagtttgttaaaaagcacaaattaaaacacttattagtagaaacaagtgttgataag 
aaagcaatggaaagtttatctgaagaaacgaagaaagatatctttggtgaagtgtacaca 
gattcaatcggtaaagaaggcactaaaggtgactcttactacaaaatgatgaaatcaaat 
attgaaactgtacacggaagcatgaaa 


j 136. 


MKKLVPLLLALLLLVAACGT^ I LYDMAKNVGGDNVDIHS IV 

PVGQDPHEYEVKPKDIKKLTDADVILYNGfoNLE^ 

DVKPIYXNGEEGNKDKQDPHAWLSH^NGIKY^ 

LEKLNNDSKDKFl^IPKEQRA 

lEFVKKHKLKHLLVETSOTKKAMESLSEETKKDIFGEVyTDSIGKEGTK^ 
IETVHGSMK 


137. 


atgacaactgatattttgaacatttctgaagaacaacttgttgattattctaaagcccac 
aatgaaccttcttggatgacagaattacgtaaaaaagctttgaaattaacagaaacttta 
gaaatgccaaaacctgataaaacaaaattaagaaaatgggattttgattcttttaaacaa 
cacgatgtaaaaggtgatgtttatcaatctttatcacaattacctgagtcagtaagagaa 
attattgacgtagatcattctaaaaacttagtaattcaacataataatacgattgcgtac 
acacaagttgatgataatgcatcgaaagatggcgttatcgttgaaggtttagcagacgct 
cttatgaaccatagtgatttagtacaaaagtactttatgaaagatgcagtaacagtagat 
gaacatcgtatcacagcgctacacacggcattagttaatggtggcgtatttgtttatgtt 
cctaaaaatgtagttgtagaacatccagtacaatacgttgtgttgcacgacgacgaaaat 
gcaagcttttataaccatgttatcatcgttactgaagaaagcgccgaagtcacatatgtt 
gaaaattacttatcaaatgcatctggtgaaggaaatcaattaaatattatttctgaagtg 
attgctggtgcaaattcaaatatcacatatggctcagtggactatatggataaaggcttt 
acaggtcatatcattcgacgtggtattactgaagcggatgcctcaattaattgggcacta 
ggtttaatgaatgagggtagccaaattattgataatacaacaaafcttatttggtgatcgt 
tcaacaagttcacttaaatcagtagttgtaggtacaggcgaacaaaaaattaatctaaca 
tctaaaatcgtacaatatggtaaagaaacagatggttatatccttaaacatggtgttatg 
aaagaacatgcatcgtctgtatttaatggtatcggctacattaagcatggtggaactaaa 
tcaattgctaatcaggaatcacgtgtattaatgttatctgaacatgctcgtggtgacgcg 
aatcctattttattaattgatgaagatgatgtacaagctggtcatgctgcatcagtaggt 
eg tg t tga tccaga t caac 1 1 tac ta 1 1 1 aa tgagtcg tgg ta 1 1 tc t caaagagaagcg 
gaacgtcttgttatacatggtttcttagatccagtagtacgtgaattacctatcgaagac 
gttaaacgtcaattgagagaagtaattgaacgcaaagtttctaaa 


138. 


MTTDI LN1 SEEQLVD Y S KAHNE P SWMTELRKKALKLTETLEMPKPDKTKLRKWDFDSFKQ 
HDVKGDVY QSLSQLPESVREI IDVDHSKNLVI QHNOTIAYTQVDDNASKDGVI VEGLADA 
LMNHSDLVQKYFMKDAVTVDEH^ 

ASFYNHVI IVTEESAEVTYVENYLSNASGEGNQLNI I SEVI AGANSNIT YGSVDYMDKGF 
TGHI IRRGITEADAS INWALGLMNEG S QI IDNTTNLFGDRSTS SLKSVWGTGEQKINLT 
SKIVQYGKETDG YILKHGVMKEHAS SVFNGIGYIKHGGTKS IANQESRVLML SEHARGDA 
NP ILLIDEDDVQ AGHAASVGRVDPDQLYYIiMSRGI SQREAERLVIHGFLDPWRELPIED 
VKRQLREVTERKVSK 



WO 02/059148 



PCTYEP02/00546 



139. 


gtggttcaagaatatgatgtaatcgttataggtgcgggacatgcaggtgtagaagcaggt 
ttagcatctgcaagacgtggtgctaaaacattaatgc taacaataaatttagataatatt 
gcatttatgccatgtaacccatctgtaggtggaccagctaaaggtatcgttgttcgtgaa 
attgatgctt taggtggacaaa tggcaaaaacaatcgataaaacacaca t tcaaatgaga 
atgttaaatacaggtaaaggacctgctgtaagagcactaagagcgcaagcagataaagta 
ctttatcaacaagaaatgaaacgcgtgattgaagatgaagaaaatttgcatataatgcaa 
ggtatggtagacgaacttattatagaagataatgaagttaaaggtgtacgtacaaatatt 
ggtacagagtatttatctaaagcagtaattattacaacgggaacatttttacgtggtgaa 
atcattttaggtaatatgaagtattcaagtggaccaaatcaccaattaccatcaatcaca 
ttatcagacaatttaagagaacttggttttgatattgttcgttttaaaacaggtacacca 
ccgcgtgtaaattcaaaaacaattgactattcgaagactgaaatacaaccaggtgacgat 
gtaggtcgtgcattcagctttgaaacaacagaatatatattagatcaattgccatgttgg 
ctaacgtatactaatgctgaaacacacaaagttatcgatgataatttacatctatctgca 
atgtattcagggatgattaaaggaaccgggccacgttattgcccttcaattgaagataaa 
tttgttcgatttaatgataagccgcgacatcaacttttcttagagcctgaaggtcgtaat 
acaaatgaagtatatgtgcaaggattgtctacaagtcttcctgaacatgtgcaacgtcaa 
atgttagagacgataccaggtcttgaaaaagcagatatgatgcgtgccggctacgcaatt 
gaatatgatgcgattgtgccaacgcagttatggcctacacttgaaacgaaaatgattaaa 
aacttatatactgcaggtcaaattaatggtacatctggttatgaagaagcagcaggacaa 
ggattgatggcaggtattaacgctgcaggtaaagtgttaaacacaggcgaaaagatatta 
agtcgttcagatgcatatattggtgtcttaatcgatgatcttgtaactaaaggtactaat 
gaaccttatcgtttactaacatcacgtgcagaatatcgtttgttactacgtcatgataat 
gctgatttgagattgacggatatgggatatgaacttggtatgatttctgaagaaagatat 
gcacgttttaatgaaaaacgtcagcaaattgatgcggaaattaagcgtttatcagatatt 
cgtattaaaccaaacgaacatacgcaagcgattattgaacaacatggtggttctcgctta 
aaagatggtattttagctatcgatttattacgcagacctgaaatgacttacgatataatt 
ttagaacttttagaagaagaacatcaattgaatgcagatgttgaagaacaagtagaaata 
caaacaaaatatgaaggttatatcaataaatcactacaacaagttgagaaagttaagcgt 
atggaagagaagaaaattccagaagacttagattatagtaagattgatagtttggcgact 
gaagcgcgagaaaaattatcagaagtaaaacctttaaatattgcacaagcttctagaata 
tcagggg taaatccagc agacatatc t atattat tgatttacttagaacaaggtaaac tc 
caaagggtgagtgac 


140. 


MVQEYDVIVIGAGHAGVEAGLASARRGAKTL 

I DALGGQMAKT IDKTH I QMRMLNTGKG P AVRALRAQADKVL YQQEMKRVIEDEENLHIMQ 

GMVDEL I IEIDNEVKGVRTNIGTEYLSKAVIITTGTFIiRGE I ILGNMKYSSGPNHQLPSIT 

LSDNLREIXSFDrVRFKTGTPPRVNSKTIDYSKTEIQPGDDVGRAFSFETTEyiLDQLPCW 

LTYTNAETHKVIDDNLHLSAMYSGMIKGTGP 

TNEVYVQGI^TSLPEHVQRQMLETIPGLEK^ 

NLYTAGQl^GTSGfYEJSAAGQGLMAGINAAG 

RIIO>NEHTQAIIEQHGGSRLKIX3IL^ 

QTKYEGYXNKSLQQVEKVKRMEEKKI PEDLDYSKroSIiATEAREKLSEVKPLNIAQASRI 
S GVNP AD I S I LL IYLEQGKLQRVSD 


141. 


LMINEREVF I LI YLDNAAXTKAFEEVLDTYLKVNQ SMYYNPNS PHKAGLQANQLLrQQAKT 

QINAMINSKTNYDVWTSGATESNlSn^ALKGl^YRKFOT 

AHEGFICVKYVDVKKIXSSIT^EHFKELMSDKVGLV^ 

KAHFHVDAVQAFGKI SMDLNNIDS I SLSGHKFNGLKGQGVLLVNHIQNVEPTVHGGGQEY 
GVRSGTVNLPNDIT^MVKAMKIANEI^EALNAFW 

FVLNI SFPGVKGEVLVNAFSKYDIMI STTSACSSKRNKLNEVLAAMGLSDKS I EG S I RLS 
FGATTTKEDIARFKEIFIIIYEEIKELLK 


142 . 


SPTTTSEKAPETKPVANAVSVSNKEVE 
TiTILNQELREAIKNPAIKDKDHSAPNSRP^ 
SKPEIELGLQSGQFWRKFEVYEGDKKLPIKLVSY^ 
HFNNKEEKYDYTLMEFAQPIYNSADKFKTEED^ 

KLPEKljKAEYKKICjEiyrKKALDEQVKS AITEPQNVQ PTNEKMTDLQDTKYVVYESVENNE 
SMMDTFVKHPIKTG^LL^GKKYMV^ SKDAKNNTRTI IFPY 
VEGKTLYDAIVKVHVKTIDYDGQYHVRI^ 

PSKPTPSPVEKESQKQDSQKDD^QLPSVEKETTOASSESGKGVTLATKPTKGEVESSSOT 
PTKWSTTQNVAKPTTGS SKTTKDWQTSAGS SE 
NTQEIMECAKSLPQTGEESNKDMTLPI^MAIjLALS S I VAFVL PRKRKN 
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143. 



atgagctggtttgataaattattcggcgaagataatgattcaaatgatgacttgattcat 
agaaagaaaaaaagacgtcaagaatcacaaaatatagataacgatcatgactcattactg 
cctcaaaataatgatatttatagtcgtccgaggggaaaattccgttttcctatgagcgta 
gcttatgaaaatgaaaatgttgaacaatctgcagatactatttcagatgaaaaagaacaa 
taccatcgagactatcgcaaacaaagccacgattctcgttcacaaaaacgacatcgccgt 
agaagaaatcaaacaactgaagaacaaaattatagtgaacaacgtgggaattctaaaata 
tcacagcaaagtataaaatataaagatcattcacattaccatacgaataagbcaggtaca 
tatgtttctgcaattaatggtattgagaaggaaacgcacaagccaaaaacacataatatg 
tattctaataatacaaatcatcgtgctaaagattcaactccagattatcacaaagaaagt 
ttcaagacttcagaggtaccgtcagctatttttggcacaatgaaacctaaaaagttagaa 
aatggtcgtatccctgtaagtaaaccttcagaaaaagttgagtcagataaacaaaaatat 
gataaatatgtagctaagacgcaaacgtctcaaaataaacaattagaacaagaaaaacaa 
aatgatagtgttgtcaaacaaggaactgcatctaaatcatctgatgaaaatgtatcatca 
acaacaaaatcaatgcctaattattcaaaagttgataatactatcaaaattgaaaatatt 
tatgcttcacaaattgttgaagaaattagacgtgaacgagaacgtaaagtgcttcaaaag 
cgtcgatttaaaaaagcgttgcaacaaaagcgtgaagaacataaaaacgaagagcaagat 
gcaatacaacgtgcaattgatgaaatgtatgctaaacaagcggaacgctatgttggtgat 
agttcattaaatgatgatagtgacttaacagataatagtacagatgctagtcagcttcat 
acaaatggcatagagaatgaaactgtatcaaatgatgaaaataaacaagcgtcaatacaa 
aatgaagacactaatgacactcatgtagatgaaagtccatacaattatgaggaagttagt 
ttgaatcaagtatcgacaacaaaacaattgtcagatgatgaagttacggtttcgaatgta 
acgtctcaacatcaatcagcactacaacataacgttgaagtaaatgataaagatgaacta 
aaaaatcaatccagattaattgctgattcagaagaagatggagcaacgaataaagaagaa 
tattcaggaagtcaaatcgatgatgcagaattttatgaattaaatgatacagaagtagat 
gaggatactacttcaaatatcgaagataataccaatagaaacgcgtctgaaatgcatgta 
gacgctcctaaaacgcaagagtacgcagtaactgaatctcaagtaaataatatcgataaa 
acggttgataatgaaattgaattagcaccgcgtcataaaaaagatgaccaaacaaactta 
agtgtcaactcattgaaaacgaatgatgtgaatgataatcatgttgtggaagattcaagc 
atgaatgaaatagaaaagaataacgcagaaattacagaaaatgtgcaaaacgaagcagct 
gaaag tgaacaaaa tgtcgaagagaaaac tat tgaaaacgtaaatcc aaagaaacagact 
gaaaaggtttcaactttaagtaaaagaccatttaatgttgtcatgacgccatctgataaa 
aagcgtatgatggatcgtaaaaagcattcaaaagtcaatgtgcctgaattaaagcctgta 
caaag taagcaagc tgtgagtgaaagaa tgec tgcgagtcaagccacaccatca tcaaga 
tctgattcacaagagtcaaatacaaatgcatataaaacaaataatatgacatcaaacaat 
gttgagaacaatcaacttattggtcatgcagaaacagaaaatgattatcaaaatgcacaa 
caatattcagagcagaaaccttctgttgattcaactcaaacggaaatatttgaagaaagt 
caagatgataatcaattggaaaatgagcaagttgatcaatcaacttcgtcttcagtttca 
gaagtaagcgacataactgaagaaagcgaagaaacaacacatccaaacaatactagtgga 
caacaagataatgatgatcaacaaaaagatttacagtcatcattttcaaataaaaatgaa 
gatacagctaatgaaaatagacctcggacgaaccaacaagafcgttgcaacaaatcaagct 
gtacaaacatctaagccgatgattcgtaaaggcccaaatattaaattgccaagtgtttca 
ttactagaagaaccacaagttattgagtcggacgaggactggattacagataaaaagaaa 
gaactgaatgacgcattattttactttaatgtacctgcagaagtacaagatgtaactgaa 
ggtccaagtgttacaagatttgaattatcagttgaaaaaggtgttaaagtttcaagaatt 
acggcattacaagatgacattaaaatggcattggcagcgaaagatattcgtatagaagcg 
cctattccaggaactagtcgtgttggtattgaagttccgaaccaaaatccaacgacagtc 
aacttacgttctattattgaatctccaagttttaaaaatgctgaatctaaattaacagtt 
gcgatggggtatagaattaataatgaaccattacttatggatattgctaaaacgccacac 
gcactaattgcaggtgcaactggatcagggaaatcagtttgtatcaatagtattttgatg 
tctttactatataaaaatcatcctgaggaattaagattattacttatcgatccaaaaatg 
gttgaattagctccttataatggtttgccacatttagttgcaccggtaattacagatgtc 
aaagcagctacacagagtttaaaatgggccgtagaagaaatggaacgacgttataagtta 
tttgcacattaccatgtacgtaatataacagcatttaacaaaaaagcaccatatgatgaa 
agaatgccaaaaattgtcattgtaattgatgagttggctgatttaatgatgatggctccg 
caagaagttgaacagtctattgctagaattgctcaaaaagcgagagcatgtggtattcat 
atgttagtagctacgcaaagaccatctgtcaatgtaattacaggtttaattaaagccaac 
a t ac c aacaagaa t tgcat 1 1 atggtatcatcaag tg tagat tcgagaacgatattagac 
agtggtggagcagaacgc t tgt tagga t a tggcga ta tgt tata tc t tggtagcggt atg 
aataaaccgattagagttcaaggtacatttgtttctgatgacgaaattgatgatgttgtt 
gattttatcaaacaacaaagagaaccggactatctatttgaagaaaaagaattgttgaaa 
aaaacacaaacacaatcacaagatgaattatttgatgatgtttgtgcatttatggttaat 
gaaggacatatttcaacatcattaatccaaagacatttccaaattggctataatagagca 
gcaagaattatcgatcaattagagcaactcggttatgtttcgagtgctaatggttcaaaa 
ccaagggatgtttatgttacggaagcagatttaaataaagaa 
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144. atgcctaaacgtaatgatatcaaaacaattttagtaatagggtctgggccaattatcata 
ggtcaagcagctgaatttgattatgctggaacacaagcatgtctagctttaaaagaagag 
ggatatcgagttattcttgtaaattcaaatccagcgacaatcatgactgataaggaaatt 
gcggataaagtatatatcgaaccgttaactcatgattttatagcgcgaattatacgtaaa 
gagcaacctgacgctttacttccaactttaggtggtcaaacaggtttaaacatggcgatt 
caactacacgaaagtggtgtgcttcaagataataacgtccaattattaggaactgagcta 
acatcaattcaacaagcagaagaccgtgaaatgtttagaacattaatgaatgatttaaac 
gttcctgtaccagagagtgacattgtaaatacagtagagcaagcctttaaattcaaagag 
caagtgggatacccgctaattgttagaccggcatttacgatgggtggtaccggaggcggt 
atttgtcataatgatgaagaattacatgaaatcgtctcaaatggtcttcattatagtcca 
gcaacgcaatgtttattagaaaaatctatcgcaggttttaaagaaatcgaatacgaagta 
atgcgtgataaaaacgataatgccatcgttgtatgtaacatggaaaatattgatccagtt 
ggtattcatacaggcgattcaattgttgtggctcctagtcaaacattatcagatgttgag 
tatcaaatgttacgtgatgtttcattaaaagttattcgagctttaggtatcgaaggtggt 
tgtaatgttcaattagcattagatccccattcattcgattattatattatagaagtaaat 
ccgcgtgtatcacgttcatcagcgttagcttcaaaagcaacaggatatcctattgcaaaa 
ttagctgctaaaatcgcggttggtctaacattagatgaaatgttaaatccaattacagga 
acatcttatgcagcgtttgaaccaactttagactatgtgatttcaaaaataccaagattt 
ccttttgataaatttgaaaaaggagaacgagagcttggcacacaaatgaaagcaacaggt 
gaagttatggccattggtcgaacttacgaagaatcattgttaaaagcaattcgatcactt 
gagtatggtgtgcatcacttaggattaccaaatggtgaaagcttcgatcttgattatatt 
aaagaacgtatttcacaccaagatgatgaacgattatttttcatcggcgaagcaattaga 
agaggcacaacattagaagaaattcataatatgactcagattgattacttcttcttacac 
aagttccaaaacattattgatattgagcatcaattaaaagagcatcaaggtgatttagaa 
tatcttaaatatgcaaaagattatggatttagtgataaaacaatagcgcatcgctttaat 
atgacggaagaagaagtatatcaattgcgtatggaaaatgatattaaacctgtttacaag 
atggttgatacttgcgcagctgaatttgaatcttcaacaccatattattatggtacatac 
gaaactgaaaatgaatccatagttactgacaaagaaaaaatcttagtattaggctctgga 
ccaattcgaatcggccaaggtgtagaatttgactatgcgacagttcatgccgtttgggca 
attcaaaaagcagggtacgaagcgataattgtgaataacaatccagaaacagtttcaaca 
gacttctcaatttctgacaaattatactttgaacctttaactgaagaagatgtgatgaat 
atcattaatttagaaaaacctaaaggtgtcgttgtacaatttggaggacaaacagcgatt 
aatttagcagacaaattggctaaacatggtgttaaaatacttggtacttcactagaaaat 
ctaaatcgtgctgaagatagaaaagaatttgaagcactattaagaaaaattaacgtgcca 
cagccacaagggaaaacagctacatcacctgaggaagcattagcgaatgctgcagaaatc 
ggatatccggttgtagtaagaccttcttatgtattaggtggtcgcgcaatggaaattgta 
gacaatgacaaagagttagaaaactatatgacccaggctgtaaaagcgagtccggaac'at 
ccggtactagtcgatagatatttaactggtaaagaaattgaagttgatgcgatttgtgat 
ggagaaacggtcattattccaggaatcatggaacatattgaacgtgctggtgtgcatagt 
ggtgactcaatcgcrtgtatatccaccacaaactttgacagaagacgagttagcaacactt 
gaggactatactataaaattagctaaaggtttaaacatcattggcttaatcaacattcaa 
ttcgttatagctcacgatggtgtgtatgttttagaagtaaatccacgttctagtagaacg 
gtaccattcttaagtaaaattactgatattccaatggcacaattagctatgcgagcaatc 
attggggaaaaactaacagatatgggttatcaagaaggggttcaaccatatgctgagggt 
gtctttgtgaaagcaccagtatttagttttaataaattgaaaaatgttgatattacttta 
ggacctgaaatgaagtcaacaggtgaagtgatggggaaagatactacattagaaaaggcg 
ttattcaaagggttaacaggtagtggcgttgaagttaaagatcacggtacagtattaatg 
accgtcagtgacaaagataaagaggaagttgttaaattggcacaacgcttaaatgaagtt 
ggc ta taaaat tt tagcaacgtc tggaacagc taa taaa ttagc tgagtatgaca tacc t 
gcagaagtagtaggcaaaattggtggcgaaaatgatttattaacacgtattcaaaatggt 
gatgttcaaatcgttataaatacaatgactaaaggtaaagaagtagaaagggatggcttc 
caaattagacgtactacagttgaaaatggtattccatgtttgacatctttagatacagct 
aatgccttaacgaatgtaattgaaagtatgacatttacaatgcgtcaaatg 
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145. 



atgattaacagggataataaaaaggcaataacaaaaaagggtatgatttcaaatcgctta 
aacaaattttcgattagaaagtatactgtaggaactgcatcgattttagtaggtacgaca 
ttgatttttggtctagggaaccaagaagctaaagctgctgaaaacactagtacagaaaat 
gcaaaacaagatgatgcaacgactagtgataataaagaagtagtgtcggaaactgaaaat 
aattcgacaacagaaaataattcaacaaatccaattaagaaagaaacaaatactgattca 
caaccagaagctaaaaaagaatcaacttcatcaagtactcaaaaacagcaaaataacgtt 
acagctacaactgaaactaagcctcaaaacattgaaaaagaaaatgttaaaccttcaact 
gataaaactgcgacagaagatacatctgttattttagaagagaagaaagcaccaaataat 
acaaataacgatgtaactacaaaaccatctacaagtgaaccatctacaagtgaaattcaa 
acaaaaccaactacacctcaagaatctacaaatattgaaaattcacaaccgcaaccaacg 
ccttcaaaagtagacaatcaagttacagatgcaactaatccaaaagaaccagtaaatgtg 
tcaaaagaagaacttaaaaaaaatcctgagaaattaaaagaattggttagaaatgatagc 
aatacagatcattcaactaaaccagttgctacagctccaacaagtgttgcaccaaaacgt 
gtaaacgcaaaaatgcgctttgcagttgcacaaccagcagcagttgcttcaaacaatgta 
aatgatttaattaaagtgacgaagcaaacaatcaaagttggcgatggtaaagataatgtg 
gcagcagcgcatgacggtaaagatattgaatatgatacagagtttacaattgacaataaa 
gtcaaaaaaggcgatacaatgacgattaattatgataagaatgtaattccttcggattta 
acagataaaaatgatcctatcgatattactgatccatcaggagaggtcattgctaaagga 
acatttgataaagcaactaagcaaatcacatatacatttacagactatgtagataaatat 
gaagatataaaatcacgcttaactctatattcgtatattgataaaaaaacagttccaaat 
gagacaagtttgaatttaacatttgctacagcaggtaaagaaacaagccaaaatgtcact 
gttgattatcaagatccaatggtccatggtgattcaaacattcaatctatctttacaaaa 
ttagatgaagataagcaaactattgaacaacaaatttatgttaacccattgaaaaaatca 
gcaaccaacactaaagttgatatagctggtagtcaagtagatgattatggaaatattaaa 
ctaggaaatggtagcaccattattgaccaaaatacagaaataaaggtttataaagttaac 
tctgatcaacaattgcctcaaagtaatagaatctatgattttagtcaatacgaagatgta 
acaagtcaatttgataataaaaaatcatttagtaataatgtagcaacattggattttggt 
gatattaattcagcctatattatcaaagttgttagtaaatatacacctacatcagatggc 
gaactagatattgcccaaggtactagtatgagaacaactgataaatatggttattataat 
tatgcaggatattcaaacttcatcgtaacttctaatgacactggcggtggcgacggtact 
gttaaacctgaagaaaagttatacaaaattggtgactatgtatgggaagacgttgataaa 
gacggtgttcaaggtacagattcaaaagaaaaaccaatggcaaacgttttagttacatta 
acttacccggacggtactacaaaatcagtaagaacagatgctaatggtcattatgaattc 
ggtggtttgaaagacggagaaacttatacagttaaattcgaaacgccaactggatatctt 
ccaacaaaagtaaatggaacaactgatggtgaaaaagactcaaatggtagttcggttact 
gttaaaattaatggtaaagatgatatgtctttagatactggtttttacaaagaacctaaa 
tacaacttaggtgactatgtatgggaagatactaataaagatggtatccaagatgcaaat 
gagccaggaatcaaagatgttaaggttacattaaaagatagtactggaaaagttattggt 
acaactactactgatgcctcgggtaaatataaatttacagatttagataatggtaactat 
acagtagaatttgaaacaccagcaggttacacgccaacggttaaaaatactacagctgat 
gataaagattctaatggtttaacaacaacaggtgtcattaaagatgcagataatatgaca 
ttagacaggggtttctataaaacaccaaaatacagtttaggtgattatgtttggtacgac 
agtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtgacagttaca 
ttgcaaaacgaaaaaggcgaagtaattggaacaactaaaacagatgaaaatggtaaatat 
cgtttcgataatttagatagcggtaaatacaaagttatttttgaaaagcctgctggctta 
acacaaacagttacaaatacaactgaagatgataaagatgcagatggtggcgaagttgac 
gtaacaattacggatcatgatgatttcacacttgataacggatacttcgaagaagataca 
tcagacagcgattcagactcagatagtgactcagacagcgactcagactcagacagcgac 
tcagactcagacagtgattcagattcagacagcgactcagattcagatagcgactcagat 
tcggacagcgattcagactcagatagcgactcagattcagatagcgattcagactcagac 
agcgactcagattcagatagcgattcggactcagacagcgattcagactcagatagcgac 
tcagactcagacagcgactcagattcagatagcgattcggactcagatagcgactcagat 
tcagacagcgattcagactcagatagcgactcagattcagacagcgattcagactcagat 
agcgactcagactcagacagtgattcagattcagacagcgactcagactcagatagcgac 
tcagattcggacagcgactcagactcagatagcgactcagactcagacagtgattcagac 
agcgattcagactcggatgcaggaaaacatacacctgttaaaccaatgagtactactaaa 
gaccatcacaataaagcaaaagcattaccagaaacaggtagtgaaaataacggctcaaat 
aacgcaacgttatttggtggattatttgcagcattaggttcattattgttattcggtcgt 
cgcaaaaaac aaaacaaa 



146. 



atgactcatttattagagacatttgagatgtcaatagatcaccaggaagatggtttagtt 
gttatttctatgcctgttactgataaagtaaaacaaccatttggatatttacatggtggg 
gcttcgattgctttaggtgaaacagcatgttcattaggatctgctaatttaattgataca 
accaaatttattccattaggtttagagatgaatgctaaccatattcattctgctaaagat 
ggtcgtgttactgcgacagctgaaattattcatcgaggtaagtcgacacatgtatgggat 
ataaaaattaagaatgacaaagaacaattaattacagttatgcgtggtacagttgctatt 
aaacctttaaaa 



147. 



atggagcatacaactatgaaaataacaacgattgctaaaacaagtttagcactaggcctt 
ttaacaacaggtgtaatcacaacgacaacgcaagcagcaaacgcgacaacaccatcttcc 
actaaagtggaagcaccacaatcaacaccgccctcaactaaaatagaagcaccgcaatca 
aaaccaaacgcgacaacaccgccctcaactaaagtagaagcaccgcaacaaacagcaaat 
gcgacaacaccgccttcaactaaagtgacaacacctccatcaacaaacacgccacaacca 
atgcaatctactaaatcagacacaccacaatcgccaaccacaaaacaagtaccaacagaa 
ataaatcctaaatttaaagatttaagagcgtattatacgaaaccaagtttagaatttaaa 
aatgagattggtattattttaaaaaaatggacgacaataagatttatgaatgttgtccca 
gattatttcatatataaaattgctttagttggtaaagatgataaaaaatatggtgaagga 
gtacataggaatgtcgatgtatttgtcgttttagaagaaaataattacaatctggaaaaa 
tattctgtcggtggtatcacaaagagtaatagtaaaaaagttgatcacaaagcaggagta 
agaattactaaggaagataataaaggtacaatctctcatgatgtttcagaattcaagatt 
actaaagaacagatttccttgaaagaacttgattttaaattgagaaaacaacttattgaa 
aaaaataatctgtacggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggt 
ggaaagtacacgtttgaattgcacaaaaaattacaagaaaatcgcatggcagatgtcatt 
aatagtgaacaaattaaaaacatcgaagtgaatttgaaa 
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148. 


atgaaaaagcaaataatttcgctaggcgcattagcagttgcatctagcttatttacatgg 
gataacaaagcagatgcgatagtaacaaaggattatagtgggaaatcacaagttaatgct 
gggagtaaaaatgggacattaatagatagcagatatttaaattcagctctatattatttg 
gaagactatataatttatgctataggattaactaataaatatgaatatggagataatatt 
tataaagaagctaaagataggttgttggaaaaggtattaagggaagatcaatatcttttg 
gagagaaagaaatctcaatatgaagattataaacaatggtatgcaaattataaaaaagaa 
aatcctcgtacagatttaaaaatggctaattttcataaatataatttagaagaactttcg 
atgaaagaatacaatgaactacaggatgcattaaagagagcactggatgattttcacaga 
gaagttaaagatattaaggataagaattcagacttgaaaacttttaatgcagcagaagaa 
gataaagcaactaaggaagtatacgatctcgtatctgaaattgatacattagttgtatca 
tattatggtgataaggattatggggagcacgcgaaagagttacgagcaaaactggactta 
atccttggagatacagacaatccacataaaattacaaatgaacgtattaaaaaagaaatg 
attgatgacttaaattcaattattgatgatttctttatggaaactaaacaaaatagaccg 
aaatctataacgaaatataatcctacaacacataactataaaacaaatagtgataataaa 
cctaattttgataaattagttgaagaaacgaaaaaagcagttaaagaagcagatgattct 
tggaaaaagaaaactgtcaaaaaatacggagaaactgaaacaaaatcgccagtagtaaaa 
gaagagaagaaagttgaagaacctcaagcacctaaagttgataaccaacaagaggttaaa 
actacggctggtaaagctgaagaaacaacacaaccagttgcacaaccattagttaaaatt 
ccacagggcacaattacaggtgaaattgtaaaaggtccggaatatccaacgatggaaaat 
aaaacggtacaaggtgaaatcgttcaaggtcccgattttctaacaatggaacaaagcggc 
ccatcattaagcaataattatacaaacccaccgttaacgaaccctattttagaaggtctt 
gaaggtagctcatctaaacttgaaataaaaccacaaggtactgaatcaacgttaaaaggt 
actcaaggagaatcaagtgatattgaagttaaacctcaagcaactgaaacaacagaagct 
tctcaatatggtccgagaccgcaatttaacaaaacacctaaatatgttaaatatagagat 
gctggtacaggtatccgtgaatacaacgatggaacatttggatatgaagcgagaccaaga 
ttcaataagccatcagaaacaaatgcatataacgtaacaacacatgcaaatggtcaagta 
tcatacggagctcgtccgacatacaagaagccaagcgaaacgaatgcatacaatgtaaca 
acacatgcaaacggccaagtafccatacggagctcgtccgacacaaaacaagccaagcaaa 
acaaacgcatataacgtaacaacacatggaaacggccaagtatcatatggcgctcgccca 
acacaaaacaagccaagcaaaacaaatgcatacaacgtaacaacacatgcaaacggtcaa 
gtgtcatacggagctcgcccgacatacaagaagccaagtaaaacaaatgcatacaatgta 
acaacacatgcagatggtactgcgacatatgggcctagagtaacaaaa 


149. 


atgaaaaaattagcaacagtaggttctttaattgtaacaagcactttagtattctcaagt 
atgccttttcaaaatgcgcatgccgacacaacttcaatgaatgtgtcgaataaacaaagc 
caaaatgtacaaaatcatcgtccttatggcggagtagtaccacaaggaatgacgcaagca 
caatatactgaattagagaaagctttaccccaattaagcgctggcagtaatatgcaagac 
tataatatgaaattgtatgatgcgacgcaaaatattgctgataaatacaatgtgataatt 
acaactaatgtaggggtatttaaaccacatgctgttagagatatgaatggccatgcgtta 
cctttaacaaaagatggcaatttttatcaaacgaatgtagatgcaaatggtgttaatcat 
ggtggtagtgaaatggtgcaaaataaaacaggtcatatgagtcaacaaggccatatgaat 
cagaacacacacatgaaccaacagccacacatgcaacaaggtcatatgcaatcatcaaac 
catcaaatgatgagtccaaaagcaaatatgcattcatcaaatcatcaaatgaaccaaagt 
aacaaaaaagtt t taccagc tgctggtgaaagtatgacatcaagtattc t tac tgcaagt 
attgccgcactactattagtatctgggttattcttagcatttagacgacgttcaacaaat 
aaa 


150. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 
gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 
aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 
gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 
ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 
ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata 
agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 
acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 
acgcjttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 
tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagatttcaatgaa 
tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 
ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 
gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 
ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 
gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 
cctatggca 


151. 


MSWFDKLFGEDNDSNDDLIHRKK^ 

AYENENVEQSAiyTISDEREQYHRDYRKQSHDSRSQKRHRRRRN^ 
SQQSIKYKDHSHYHTmPGTYVSAINGIEKETHKPKTH^ 

FKTSEVP SAIFGTMKPKKLENGRI PVSKPSEKVESDKQKYDKYVAKTQTSQNKQLEQEKQ 
ITOSWKQGTASKSSDEWSSTTKSMPNYSKVDOT 

RRFKKALQQKREEHKNEEQDAIQRAIDEMYAKQAERYVGDS SI^DDSDLTDNSTDAS QLH 

TNGIENETVSNDENKQAS I QNEDTNDTHVDESPYNYE WSLNQVSTTKQLSDDEVTVSNV 

TSQHQSALQHNVEVNDKDELKNQSRLIADSEEDGATNKEEYSGSQIDDAEF 

EDTTSNI EDNTNRNAS EMHVDAPKTQEYAVTE S QVNNI DKTVDNE I ELAPRHKKDDQTNL 

SVNSLKTNDVNDNHWEDS SMNEIEKNNAE ITENVQNEAAES EQNVEEKTI ENVNPKKQT 

EKVSTLSKRPFNVVMTPSDKKRMMDRK^ 

SDSQESNTNAYKTN^IMTS^QNVE1^QLIGHAETENDYQNAQQYSEQKP SVDSTQTEI FEES 

QDDNQLENEQVDQSTSSSVSEVSDITEESEETTHPNNTSGQQDNDDQQKDLQSSFSNKNE 

DTANENRPRTNQQDVATNQAVQTSKPMIRKGPNIKLPSVSLLEEPQVIESDEDWITDKKK 

ELNQALFYFNVPAEVQD^EGPSVTRFELSVEKGVKVSRITA^ 

PIPGTSRVGIEOTNQNPTTVmJISIIESPSFKNAES 

ALIAGATGSGKSVCINSILMSLLYK^PEEIJaiLLIDPKMVELAPYNGLPHLVAPVITDV 
KAATQSLtKWAVEEMERRYKLFAHYHVR^ 

QEVEQS I ARIAQKARACG I HMLVATQRPSVNVI TGL I KANI PTRI AFMVS S SVD S RT I LD 
SGGAERLI^YGDMLYIXSSGMNKPIRVQGTFVSDDEIDDVVDFIKQQREPDYLFEEKELLK 
KTQTQSQDELFDDVCAFMVNEGHISTSLIQRHFQIGYNRAARIIDQIiEQLGYVSSANGSK 
PRDVYVTEADLNKE 



WO 02/059148 



- 42 - 



PCT/EP02/00546 



152. 


MPKRND IKTI LVI GSGPI I IGQAAEFDYAGTQACIiALKEEGYRVILVNSNPATIMTDKE I 
ADKVYI EPLTHDF I ARI IRKEQPDALLPTLGGQTGLNMAI QLHE SGVLQDNNVQLLGTEL 
TSIQQAEDREMPRTLMiroLNVPVPESDIVNTVEQAFKFKEQ 

I CHNDEELHErVSNGLHYS PAl^CLLEKSI AGFKEI E YEVMRDKNDNAI WCNMENIDPV 
GIHTGDSIWAPSQTLSDVEYQIOjRDVSLKVIRArXSIEGGaWQIJ^DPHSFDYYIIEVN 
PRVSRSSALASKATGYPIAKLAAKI AVGLTLDEMLNPITGTSYAAPEPTLDYVI SKI PRF 
PFDKFEKGERELGTQMKATGEVMAIGRTYEESLLKAIRSLEYGVHHLGLPNGESFDLDYI 
KERI SHQDDERLFFlGEAIRRGlTLEEIHNMTQIDYFFIiHKFQNIIDlEHQLKEHQGDLE 
YLK YAKBYGFSDKTI AHRFNMTEEEVYQIiRMENDI KPVYKMVDTCAAEFE S STPYYYGTY 
ETENESIWDKEKILVLGSGPIRIGQGVEFDYATVHAWAIQKAGYEAII\flKINN 
DFSISDKLYFEPLTEEDVMTCINLEKPKGWVQFGG^ 

LNRAEDRKEFEALLRKINVPQPQGKTATS PEEALANAAEIGYPVWRPSYVLGGRAMEIV 
DITOKELENYMTQ AVKASPEHPVLVDRYLTGKEI EVDAI CDGETVI I PGIMEHI ERAGVHS 
GDSI AVYPPQTLTEDEIjATLED YTIKLAKGLNI IGLINI QFVI AHDGVYVLEVNPRS SRT 
VPFLSKITDI PMAQLAMRAI IGEKLTDMGYQEGVQP YAEGVFVKAPVFS FNKLKNVDI TL 
GPEMKSTGEVMGKDTTLEKALFKGLTGSGVEVKD^ 
GYKIIATSGTANKLAEYDIPAEWGKIGGENI)LLTRIQN^ 
QIRRTTVENGIPCLTSLDTANALTNVI ESMTFTMRQM 


153. 


minrdnlckaitkkgmisnrlnkfsirkytvgt^ 

akqddattsdnkewsetennsttemstnpikketntdsqpeakkestssstqkqqnnv 

tattetkpqniekenvkpstdktatedts vi leekkapnntnni3vttkpst sepstse i q 

tkptopqestniensqpqptpskvdnqwdatnpkepvwskeelkknpeklkelvrnd^ 

ntdhstkpvataptsvapkrvnakmrfavaqpaavasnnvndlikvtkqtikvgdgkdnv 

aaahdgkdieydteftidnkvkkgdtmtinydkl^ipsdltdkndpid 

tfdpcatkqitytftdyvdkyediksrltlysyidkktvpnetslnltfatagketsqnw 

vdyqdpmvhgdsniqsiftkldedkqtieqqiyvnpijcksatotkvdiagsqw 

ix^gstiidqnteikvykvnsdqqlpqsnriydfsqyedvtsqfdnkksfsnnvatldfg 

dinsayiikwsiotptsdgeiadiaqgtsmrttdkygyynyagysnfrvtsn^ 

vkpeeklykigdyvwei^kix^qgtdske^ 

gglkixsetytvkfetptgylptkvngttdgekdsn^ 

YNLGT)YvWEDxNKDGI Q DANE PG I KJJvXVTLKDSTGKVl Gil .LTD AS GK Y Kivi DIjDN GN x 
TVEFETPAGYTPTVKNTTADDKDSNGLTTTGVTKDA 
STttKDGKQDSTEKGIKDVTVTLQNEKGEVIGT^ 
TQTVTNTTEDDKDAIX^EVDVTITDro 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSnSDSDSDSDSVSDSBSDSDSDSDSDSDSDSDSDSDSVSDSDSDSD 

NATLFGGLFAALGSLLLFGRRKKQNK 


154. 


MTHXLETFEMSIDHQEDGLWI SMPVTDKVKQPFGYLHGGAS IALGETACSLGS ANLIDT 

TKFIPLGLEMNANHIHSAKDGRVTATAEIIHRGK^ 

KPLK 


155. 


MEHTTMKJITTIAKTSLALGLLTTGVITTTOQAANATTPSS 

KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTK 

INPKFKDLRAYYTKPSI*EFKNEI GI I tiKKWTTIRFMNVVPDYFI YKI ALVGKDDKKYGEG 

VHRNVDVFWLEBNNYNLEKYSVGGITKSNSKKW^ 

TKEQI SLKELDFKLRKQLIEKNBn^YGNVGSGKIVIKM^ 

NSEQIKNIEVNLK 


156. 


MKKQIISLGAIAVASSLFTWDNKADAIVTKDYSGKSQV^ 

ED YI I YAIGLTNKYEYGDNI YKEAKDRLLEKVLREI^ 

NPRTDLKMANFHKY^EELSMKKYNELQDALKRALDDFHRE^ 

DKATKEVYDLVSEIDTLWSYYGDKDYGEHAKELRAKLDLILGDTDNP 

.IDDLNSI IDDFFMETKQNRPKSITKYNPTTHNYKTNSDNKPIOFDKLVEETKKAVKEADDS 

WKKKTVKKYGETETKS PWKEEKKVEE PQAPKVDNQQEVKTTAGKAEETTQ PVAQPLVKI 

PQGTITGEIVKGPEYPTMEl^TVC^EIVQGPDFLTMEQSGPSLSNNYTNPPLTNPILEGL 

EGSSSKLEIKPOGTESTLKGTQGESSDIEVKPQATETTEASQYGPRPQFNKTPKYVKYRD 

AGTGIREYNIX3TFGYEARPRFNKPSETNAYNVTTHANGQVSYGARPTY 

THANGQVSY GARPTQNKP S KTl^YNVTTHGTJG YGARPTQNKP SKT^Yl^WTHANGQ 

VSYGARPTYKKPSKTNAYNVTTHADGTATYGPRVTK 


157 . 


MKKIjATVGSLIVTSTIjVFSSMP^ 

QYTELEKALPQLSAGSNKQDYNMKLYDATQNIADKYNVI ITTNVGVFKPHAVRDMNGHAL 

PLTKDGNFYQTNVDANGAmHGGSEMVQNKTGHMSQQGHMNQNTHMNQy 

HQMMSPKANMHSSNHQMNQSmKVLPAAGESMT^ 


158. 


VtiRSDFYMSYSIVRVSKVKSGTNTTGIQKHVQREN^ 
NFNNLIDEKJEQNYTGKRKIRTDAIKHIDGLITSDNDFFD^ 

EYGKDl^L YATVHMDEKTPHMHYGWP ITDDGRLS AKEWGNKKALTAFQDRFNEHVKQR 
GYDLERGQSRQVTNAKHEQISQYKQKTEYHKQEYERESQKTDHIKQKNDKI^QEYQKS^ 
TLKKP INVPYEQETEKVGGLF S KEIQETGNWI SQKDFNEFQKQ IKAAQDI SEDYEYI KS 
GRALiDDKDKE I REKDDLLNKAVERI ENADDNFNQL YENAKPLKEl^E IALKLLKI LLKEL 
ERVLGRNTFAERVNKLTEDEPMA 
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159. 


atgatgaaaaagttaaaagcgagtgaaattagacaaaaatatctagatttctttgttgaa 
aaaggacatatggttgaaccttctgcaccattagtgccaattgatgatgatacattatta 
tggattaattcaggtgtagcaacattaaagaaatattttgatggacgtgaaacacctaaa 
aagccaagaattgtaaactctcaaaaagctattcgtacaaatgatattgaaaatgttggt 
ttcacagcgcgtcaccatacattctttgaaatgttaggtaacttctcaattggtgattat 
tttaaacaagaagcgattgaatttgcttgggaatttttaacgagtgataaatggatgggt 
atggagccagataaattgtacgttacgattcatccggaagatatggaagcatacaacatt 
tggcataaagatattgggcttgaagaaagtcgtattattcgcattgaaggtaacttctgg 
gatattggtgaagggccttcaggaccgaacactgagattttctatgatcgcggagaagca 
tatggacaagacgatccggcagaagaaatgtatccaggtggagaaaatgaacgctatctt 
gaagtatggaacttagtatttagtgaattcaatcataataaagatcatagttacacacca 
ttacctaataaaaatattgatactggcatggggcttgagcgtatggcctcagtttctcaa 
aatgtacgtactaactatgaaacagatttatttatgcctataatgaatgaaatcgaaaaa 
gtatcaggtaaacaatatttagtaaacaacgaacaagatgtggcatttaaagtaattgct 
gaccacattcgtacgattgcatttgcaatttctgatggtgcattacctgccaatgaaggt 
agagggtatgtattacgtcgattgttacgtcgtgccgttcgttttagtcaaacgttagga 
atcaatgagccatttatgtacaaacttgttgatattgttgcagacattatggaaccatat 
tatccaaatgttaaggaaaaagcagatttcattaagcgtgttataaagtctgaagaagaa 
cgattccatgaaacattagaagatggtttagcgattttaaatgaattaattaaaaaagct 
aaagcgacaacaaatgaaattaatgggaaagatgcatttaaattgtatgatacgtatggg 
ttcccaattgaattaactgaagaaatagcagtgcaagcaggattgaaagttgatatgaca 
acattcgagtcagaaatgcaacaacaacgtgatcgtgcacgtcaagcacgtcaaaattct 
caatcaatgcaagttcaaagtgaagtattgaaaaatattacatctgcaagtacttttgtt 
ggttatgatactgcgacagctcaaacaacactaacacacttgatatacaatggtgaagaa 
gtttcacaagttgaagcgggtgaaacagtatacttcatgttaacggaaacaccattttat 
gcaatcagtggtggacaagttgcggatacaggtattgtttataatgacaattttgaaatt 
gctgttagtgaagtaaccaaagcaccaaatggtcaaaacttgcataaaggagtagtacaa 
tttggccaagtaaatgttggcgctacagtgtctgctgaagtgaaccaaaatgatcgacgt 
gacattcaaaagaaccatagtgcaacacatttattacatgcagcgttgaaatcagtactg 
ggtgatcatgt taaccaagc tggttcac tagtagaagcaga tcgt t tacg 1 1 1 tgat t tc 
tctcattttggtccaatgactaatgatgaaattgatcaagttgaacgcttagtaaatgaa 
gaaatttggaaaggtattgacgttaacattcaagaaatggatattgcttcagctaaagaa 
atgggcgcaatggcattattcggtgaaaaatatggtgatgttgtgcgtgtagtaaatatg 
gcaccattttcaattgaattatgtggtggtattcatgtccgcaatacttctgaaattggc 
tta ttcaaaa tagtaagtgagtcagg t acaggagc tggtgtgcgtcg tat tgaagca t ta 
acaggtaaagcagc tttc ttatat ttagaagatattcaagagaaat t taatacgatgaaa 
tcacagctgaaagtgaaatctgatgatcaagtagtcgataagttaacacaattacaagat 
gaagaaaaagcattattaaaacaattagagcaacgtgacaaagaaatcacatcacttaaa 
atgggtaatattgaagatcaagttgaagaaatcaatggctataaagtattggttactgaa 
gtggatgtaccaaatgcgaaagcaattcgctcgacaatggacgattttaaatctaaacta 
caagatacaattatcattcttgcaagtaatgttgatgataaagtatcgatggttgcaact 
gtccctaaatctttaacaaataacgttaaagccggtgatcttatcaaacaaatggcacca 
atcgttggtggtaaaggtggcggtcgtccagatatggctcaaggtggcggtacacaacct 
gaaaatatctcaaaatcattaagctttattaaagattacattaaaaatcta 


160. 


MMKKLKASEIRQKYLDFFVEKGHMVEPSAPLVPIDDDTLLWINSGVATLKKYFDGRETPK 
KPRIWSQKAIRTNDIE^GFTARHHTFFEMIXSNF S IGD YFKQEAIEPAWEFLTSDKWMG 
MEPDKLYVTIHPEDMEAYTOTHKDIGLEESRIIiaEGNFWDI 
YGQDDPAEEMVTCGENERYLEVWNLVFSEFISmKDHSYTPLPNKN 
NVRTNYETDLFMPIMNEI EKVSGKQYLVNNEQDVAFKVI ADHI RTI AFAI SDGALPANEG 
RGYVLRRLLRRAVRFS(^LGI3^PFMYKLVDrVADIME 

RFHETLEDGLAILNELI KKAKATTNE INGKDAF KLYDTYGF PI ELTE E I AVQ AGLKVDMT 
TFESEMQQQRDRARQARQNSQSMQVQSEVLKNITSASTFVGYOTATAQTTLTHLIYNGEE 
VSQVEAGETVYFMLTETPFYAISGGQVADTGIVYNDNFEIAV 

FG QVNVGATVS AEVNQNDRRDI QKNH S ATHLLHAALKSVIX5DHVNQAGS LVEADRLRFDF 
SHFGPMTNDEIDQVERLVNEEIWKGIDVN^^ 

APFSIEIiCGGIHVRNTSEIGLFKlVSESGTGAG^mRIEALTGKAAFLYL 
SQLKVKSDDQWDKLTQLQDEEKALL^ INGYKVLVTE 
VIDVPNAKAIRSTMDDFKSKl^OT^ 
IVGGKGGGRPEMAQGGGTQPENI SKSLSFIKDYIKNL 


161. 


atgaatagtgagtttatatatggacgggtaacaaatttaggaggtaagattttgagttta 
ataaagaaaaagaataaagatattcgcattataccattaggcggtgttggcgaaattgct 
aaaaatatgtatatcgttgaagtagacgatgaaatgtttatgttagatgctggacttatg 
tttccagaagacgaaatgctaggtattgatattgttataccagacatttcatacgtactt 
gaaaataaagataaattgaagggtatattccttacacacggacatgagcacgcgattggt 
gcagtgagttatgttttagaacaattagatgcaccagtatatggatctaaattgacaata 
gcgttaattaaagaaaatatgaaagcccgtaatattgataaaaaagttcgctactataca 
gttaataatgattcaattatgagattcaaaaacgtgaatattagtttctttaatacgaca 
cacagtattcctgatagtttaggtgtttgtattcacacttcatatggtgccattgtgtat 
acaggtgaatttaagtttgaccaaagtttacatggacattatgcaccagatattaaacgt 
atggcagagattggtgaagaaggcgtatttgtcttaatcagtgattctactgaggcagag 
aaacctggatataatactccggaaaatgtgattgaacatcatatgtatgatgcttttgca 
aaagtgcgaggtcgcttgatagtttcatgttatgcttcgaactttatacgtattcagcaa 
gttttaaatattgctagcaagctaaatcgtaaagtgtcatttttaggaagatcacttgaa 
agttcatttaatattgctcgtaaaatggggtatttcgacattcctaaagatttgctaatt 
cctataacagaagttgataattatcctaaaaatgaagtgataattatagctactggtatg 
caaggagaacctgtagaagccttaagtcaaatggcgcaacataagcataaaattatgaat 
atcgaagaaggcgattctgtatttttagcaattacggcttctgctaatatggaagttatc 
attgcgaatacattaaatgagcttgtacgtgctggcgcacatattattccaaataacaaa 
aagattcatgcttcaagtcatggttgcatggaagaattaaaaatgatgattaatattatg 
aaacctgaatactttattcctgtacaaggtgaatttaaaatgcagatagcacatgcgaag 
ctagcagctgaagcaggtgttgcaccagaaaagattttccttgtggaaaaaggagatgtc 
attaattacaacggtaaagatatgatattaaatgaaaaggtaaattcaggaaatatttta 
atagatggcattggtattggggatgtaggaaatatcgtgttgagagaccgtcatctttta 
gcagaagatggtatctttattgctgttgtaacgttagatcctaaaaatagacgtatagct 
gcgggacctgaaattcaatctcgtgggtttgtatatgtacgtgaaagtgaagacttatta 
cgtgaagcagaagagaaagtacgtgaaatagtagaggctggtttacaagaaaaacgcata 
gaatggtctgaaattaaacaaaatatgcgtgatcaaattagtaaactattattcgaaagt 
acaaaacgtcgtcctatgattattccagtaatttctgaaatt 
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162. 


MNSEFI YGRVTNLGGKILSLIKKKNKDIRII PLGGVGEI AKNMYIVEVDDEMFMLDAGLM 
FPEDEMLGIDIV1PDISYVLE13KDKLKGIFLTHGHEHAIGAVSYVLEQLDAPVYGSKI»TI 
ALIKENMKARNIDKKVRYYTVNND^ 

TGEFKFDQSLHGH YAPDI KRMAEIGEEGVFVLI SDSTEAEKPGYNTPENVI EHHMYDAFA 

KWGRLIVSCYASNFIRIQQVLNIASKLNRKVSFIX3RSLESS 

PITEVDNYPKNEVII1ATGMQGEPVEALSQMAQHKHKIMNIEEGDSVFIJOC 

IANTLNELVRAGAHI 1 PNNKKIHASSHGC^MEELKMMINIMKPEYFIPVQGEFKMQIAHAK 

LAAE AGVAPEKI FLVEKGDVINYNGKDMI LNEKVNSGNIL IDGI GIGDVGNI VLRDRHLL 

AEDGIFIAWTLDPKNRRIAAGPEIQSRGFVYVRESEDLI^ 

EWSEIKQNMRDQISKLLFESTKRRPMIIPVISEI 


163. 


atggaaataacaatgcctaagttaggtgagagtgttcatgaaggcaccattgaacaatgg 
ttagtttctgttggtgatcatattgatgaatatgaaccattatgtgaagttattacagat 
aaagtgacagctgaagtcccttccacgatatcaggaacaattacagaaattttagttgaa 
gcggggcagacagtagctattgatacaattatctgtaaaattgaaactgctgatgaaaag 
acaaatgaaacaactgaagagatacaagcaaaagtggatgagcatactcagaaatctact 
aaaaaagctagtgcaacagtggaacagacatctactgctaaacaaaatcaaccacgtaat 
aatggtcgcttttcacctgttgtatttaaactcgcttcagagcatgacattgatttatca 
caagttgtaggtagtggatttgaaggtcgtgtaactaagaaggatataatgtcagttatt 
gaaaatggtggtaccacagctcaatctgacaaacaagttcaaacaaaatcaacatcagta 
gatacatcaagtaaccaatcatctgaagacaatagtgaaaacagcacaataccagtaaat 
ggtgtgcgtaaagcaattgcgcaaaatatggttaatagtgtaacagagattccacatgca 
tggatgatgat tgaagtagatgctacaaatc ttgtgaaaacgagaaatcattataaaaac 
agctttaaaaataaagaaggatataatctaacgttctttgctttctttgtaaaagctgta 
gcagatgctttaaaagcatatcctttattaaatagtagctggcaaggaaatgaaattgtc 
ttacataaagacattaatatttcaattgctgttgctgatgaaaataaattatacgtacct 
gtgattaagcatgcagacgaaaagtcaatcaaaggtatagctagagaaattaatacttta 
gcaacgaaagcgcgtaataagcaattgacagctgaagatatgcagggcggtacatttacg 
gtaaataatactggtacatttggttcagtatcatcaatgggtattataaatcatccacaa 
gcagcgattttacaagtagaatcaatcgttaaaaagccagtagtaattaatgatatgatt 
gcaattcgtaacatggttaatttatgtatttcaattgatcatcgtattttagatggttta 
caaacaggtaaatttatgaatcatattaaacagcgtatcgaacagtatactttagaaaat 


164. 


MEITMPKI^ESVHEGTIEQV^VSVGDHIDEYEPLCT^TDKVTAEVPSTISGTITEILVE 
AGQTVAIDTI ICKI ETADEKTNETTEEIQAKVDEHTQKSTKKASATVEQTSTAKQNQPRN 
NGRFSPVVFKLASEHDIDLSQWGSGFEGRVTKKDIMSVTENGGTTAQSDKQVQTKSTSV 
DTS SNQS SEDNS ENSTI PWGVRKAI AQNMVNSVTEI PHAWMMIEVIIATNLVKTRNHY^ 
SFKNKEGYNLTFFAFFVKAVADALKAYPLLNSSWQ SIAVADENKLYVP 
VIKHADEKS IKGIAREIOTLATKARIKQLTAE1MQGGTFTVNNTGTFGSVS SMGIINHPQ 
AAII^VESIATKKPWINDMXAIK^^ 
TNIY 


165. 




166. 




167. 


atggaggacaacatgatttatgcaggtattttagcaggaggtattggttcgagaatgggg 
aacgtgccattaccaaaacaatttttagatattgataataaaccgattttaatccataca 
attgagaagttcattttagtgagtgaatttaatgagattattatcgcaacgccagcacag 
tggatttcccatacacaggatattttaaaaaaatataacattacagatcaacgtgtcaaa 
gtagttgcaggtggtacggatcgaaatgaaacaattatgaacattatcgaccatattcgc 
aatgtaaatggaattaataatgatgatgtgattgtaactcatgatgccgtaagaccattt 
ttaactcaacgtattattaaagagaacattgaagtagcagcaaaatatggtgcagtagat 
acagtcattgaagcaattgatacgafctgtaatgtctaaagataaacagaacatacacagt 
atccctgtaaggaatgaaatgtatcaaggccaaacaccacaatcatttaatattaaatta 
ttacaagatagttatcgcgccttaagtagtgaacaaaaagaaatcttatcagatgcatgt 
aaaatcattgtcgaatctggacatgcagttaaattggtacgtggagaactatacaacatt 
aaagtgacaacaccgtatgatttaaaagtagcaaatgccattattcaaggtgatattgcc 
gatgat 


168. 


MEDNMI YAGILAGGIGSRMGNVPLPKQFLDIDNKPILIHTIEKFILVSEFNEI I IATPAQ 

WISHTQDIIJUaTOITIX2RVKWAGGTDRN^^ 

LTQRIIKENIEVAAKYGAVDWIEMiyriVM^ 

LQDSYRALS S EQKE I L SDACKI IVES GHAVKLVRGELYNIKVTTP YDLKVANAI I QGDI A 
DD 
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169. 


atgataatatattggtgtatgacagttaatggagggaacgaaatgaaagctttattactt 
aaaacaagtgtatggctcgttttgctttttagtgtaatgggattatggcaagtctcgaac 
gcggctgagcagcatacaccaatgaaagcacatgcagtaacaacgatagacaaagcaaca 
acagataagcaacaagtaccgccaacaaaggaagcggctcatcattctggcaaagaagcg 
gcaaccaacgtatcagcatcagcgcagggaacagctgatgatacaaacagcaaagtaaca 
tccaacgcaccatctaacaaaccatctacagtagtttcaacaaaagtaaacgaaacacgc 
gacgtagatacacaacaagcctcaacacaaaaaccaactcacacagcaacgttcaaatta 
tcaaatgctaaaacagcatcactttcaccacgaatgtttgctgctaatgcaccacaaaca 
acaacacataaaatattacatacaaatgatatccatggccgactagccgaagaaaaaggg 
" cgtgtcatcggtatggctaaattaaaaacagtaaaagaacaagaaaagcctgatttaatg 
ttagacgcaggagacgccttccaaggtttaccactttcaaaccagtctaaaggtgaagaa 
atggctaaagcaatgaatgcagtaggttatgatgctatggcagtcggtaaccatgaattt 
gactttggatacgatcagttgaaaaagttagagggtatgttagacttcccgatgctaagt 
actaacgtttataaagatggaaaacgcgcgtttaagccttcaacgattgtaacaaaaaat 
ggtattcgttatggaattattggtgtaacgacaccagaaacaaagacgaaaacaagacct 
gaaggcattaaaggcgttgaatttagagatccattacaaagtgtgacagcggaaatgatg 
cgtatttataaagacgtagatacatttgttgttatatcacatttaggaattgatccttca 
acacaagaaacatggcgtggtgattacttagtgaaacaattaagtcaaaatccacaattg 
aagaaacgtattacagttattgatggtcattcacatacagtacttcaaaatggtcaaatt 
tataacaatgatgcattggcacaaacaggtacagcacttgcgaatatcggtaagattaca 
tttaattatcgcaatggagaggtatcgaatattaaaccgtcattgattaatgttaaagac 
gttgaaaatgtaacaccgaacaaagcattagctgaacaaattaatcaagctgatcaaaca 
tttagagcacaaactgcagaggtaattattccaaacaataccattgatttcaaaggagaa 
agagatgacgttagaacgcgtgaaacaaatttaggaaacgcgattgcagatgctatggaa 
gcgtatggcgttaagaatttctctaaaaagactgactttgccgtgacaaatggtggaggt 
attcgtgcctctatcgcaaaaggtaaggtgacacgctatgatttaatctcagtattacca 
tttggaaatacgattgcgcaaattgatgtaaaaggttcagacgtctggacggctttcgaa 
catagtttaggcgcaccaacaacacaaaaggacggtaagacagtgttaacagcgaatggc 
ggtttactacatatctctgattcaatccgtgtttactacgatataaataaaccgtctggc 
aaacgaat taatgc tattcaaat 1 1 taaataaagagacaggtaagt t tgaaaatattgat 
ttaaaacgtgtatatcacgtaacgatgaatgacttcacagcatcaggtggcgacggatat 
agtatgttcggtggtcctagagaagaaggtatttcattagatcaagtactagcaagttat 
ttaaaaacagctaacttagctaagtatgatacgacagaaccacaacgtatgttattaggt 
aaaccagcagtaagtgaacaaccagctaaaggacaacaaggtagcaaaggtagtaagtct 
ggtaaagatacacaaccaattggtgacgacaaagtgatggatccagcgaaaaaaccagct 
ccaggtaaagttgtattgttgctagcgcatagaggaactgttagtagcggtacagaaggt 

tc tggtcgcacaatagaaggagc tac tgt atcaagcaagagtgggaaacaattggc taga i 
atgtcagtgcctaaaggtagcgcgcatgagaaacagttaccaaaaactggaactaatcaa 
agttcaagcccagaagcgatgtttgtattattagcaggtataggtttaatcgcgactgta 
cgacgtagaaaagctagc 


170. 


MI I YWCMTVNGGNEMKALLLKT SVWLVLLP SVMGLWQ VSNAAEQHTPMKAHAVTTI DKAT 

TDKQQVPPTKEAAHHSGKEAATNVSASAQGTJUDDTNSKVTSN ! 
DVDTQQASTQKPTHTATFKLSNAKTASLSPR^ 

RVI GMAKLKTVKEQEKPDLMLDAGDAF QGLPL SNQ SKGEEMAKAMbJAVG YDAMAVGNHEF 
DFGYDQLKKLEGMLDF PMLSTNVYKDGKRAFKPSTIVTKNGI RYGI I GVTTPETKTKTRP 
EGIKGVEFRDPLQSVTAEMIMYKDVDTFWISHLGIDPSTQE 
KKRITVIDGHSHTVLQNGQIYI©roALAQTGTALA^ 

VENVTPNKALAEQINQ ADQTFRAQTAEVI I PNNTIDFKGERDDVRTRETNLGNAI ADAME 
AYG^KNFSKKTDFAVTNGGGIRASIAKGICVTRYDLISVLPFGNT 

HSLGAPTTQI03GKTVLTANGGLLHISDSIRVyYDIKKPSGKRINAI QILNKETGKFENID 
LKRVYHVTMNDFTASGGDGYSMFGGPREEG I SLDQVLASYLKTANLAKYDTTEPQRMLLG 
KPAVSEQPARGQQGSKGSKSGXDTQPIGDDKVMDPAK3^ 

SGRTIEGAWSSKSGKQLARMSVPKGSAHEKQLPKTGTNQSSSPEAMFVLLAGIGLIATV 
RRRKAS 


171. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa' 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


172. 


MQEYQKSLOTLKKPINVPYEQETEKVGGLFSKEIQETG 

SED YEYIKS GRALDDKDKEIREKDDLLNKAVERI ENADDNFNQL YENAKPLKENIE I ALK 

LLKILLKELERVLGRNTFAERVNKLTEDEPKLNGIAGN^ 

QKRDRGMHL 


173. 


atgaagatgataaacaaattaatcgttccggtaacagctagtgctttattattaggcgct 
tgtggcgctagtgccacagactctaaagaaaatacattaatttcttctaaagctggagac 
gtaacagttgcagatacaatgaaaaaaatcggtaaagatcaaattgcaaatgcatcattt 
actgaaatgttaaataaaattttagctgataaatataaaaataaagttaatgataagaag 
attgacgaacaaattgaaaaaatgcaaaagcaatacggcggtaaagataaatttgaaaag 
gcccttcaacagcaaggtttaacagccgataaatataaagaaaatttacgtactgctgct 
tatcataaagaattactatcagataaaattaaaatctctgattctgaaattaaagaagac 
agcaagaaagcttcacacattttaattaaagttaaatctaagaaaagcgacaaagaaggc 
ttagatgataaagaagcgaaacaaaaagctgaagaaattcaaaaagaagtttcaaaagat 
ccaagtaaatttggtgaaatcgctaaaaaagaatcaatggatactggttcagctaaaaaa 
ga tggc gaa 1 1 aggt ta t gt tc 1 1 aaaggacaaac tga t aaagat 1 1 tgaaaaagc ac t a 
tttaagcttaaagatggtgaagtatcagaggttgttaaatcaagctttggatatcatatt 
attaaagctgataaaccaacagactttaacagtgaaaaacaaagcctgaaagaaaaatta 
gtcgatcagaaagtacaaaaaaatccaaaattattgactgatgcatacaaagatctatta 
aaagaatacgatgttgactttaaagatcgtgatattaaatcagttgtcgaagataaaatc 
ttaaaccctgaaaaacttaaacaaggtggcgcacaaggcggacaatccggcatgagccaa 


174. 


MKMINEOjIVPVTASALLLGACGASATDSKE 
TEMimilADKYKNKViroiOnDEQIE^ 

YHKELLSDKIKISDSEIKEDSKKASHILIKVKSKKSDKEGLDDKEAKQKAEEIQKEVSKD 

PSKFGEIAKKESMIXrGSAKKIX3ELGYVIJCGQTDKDFEKALFKLKDG 

IKADKPTDFNSEKQSUCEKLTOQKVQK^ 

LNPEKLKQGGAQGGQSGMSQ 
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175. 


atgcttttagtattagctggttgctctaattctaacgataataatgaaagtaaaaaagat 
gacgcagacaatggtaagaaacaagagattcaagttgcagcggcagcaagtttaacagat 
gtaaccaagaaattagcttcagaatttaaaaaagagcataaaaatgctgatattaaattt 
aactatggtggatcaggggcattaagaaaacaaattgaatcaggcgcacctgttgacgta 
tttatgtctgcaaatactaaagatgtagatgcattaaaagacaagaataaagcgcatgat 
acatataaatatgcgaaaaatagtctagtattaattggtgataaagattcaaattacact 
tcagtaaaagacttaaaagacaatgataaattagcattaggtgaagtgaaaactgtacca 
gcaggaaaatatgcgaaacagtatttagataacaataacttatttaaagaagtcgaaagt 
aaaatcgtttatgctaaagatgtaaaacaagtattaaattatgttgaaaagggtaatgcg 
aaacaaggttttgtgtataaaactgacttatataaacaaaataaaaaaattgatactgta 
aaagtaattaaagaagtagaacttaagaagccaatcacatacgaagctggtgctacatca 
gatagtaaattagcaaaagagtggatggaattcttaaaatcagataaagctaaagaaata 
ctaaaagaataccactttgcagca 


176. 


MLLVIAGCSNSNDNNESKKDDADNGKK 

I^GGSGALRKQIESGAPVDVFMSANTKDVDMiKDKNKAHOT 

SVKDIiKDNDKIiALGEVKTVPAGKYAKQY^ 

KQ GFVYKTDL YKQNKKI DTVKVT KEVELKKP I TYEAGATSD SKIAKEWMEFLKSDKAKEI 
LKEYHFAA 


177. 


ttggcatacacatacactttaaaagatattattgaaattacaggtgtaactaaaagaact | 

ttacattattacgatgaaataggattattagttccagataaaaatgataaaaattatcgc 

gtttataaacagcaagacttagaaaaattacaaaagattttaatactcaagtcttttgat 

tttgatatcgctaaaataaaacaatacatttcgtatgataatgaacaattgcgaaagtta 

ttatcagagcaaataagcaagttagataaaaagatttctgacttacaattaattagacgc 

tctgtatgtgaatttattaaaggactctctctaatagataccagcattttaaacaagaca 

ctacagtcacaatatgataaagaagcatctataaaatatggtcatacgaaagcatatcaa 

tcatttattagacgtaaagacagcttacaatcgcaggatatcagacataaattgacaact 

atcttcaataaatttaatcatatgtctttgagtcattatccaatccaagattgtagtgat 

ctcgtatttgagtggaaggcatttatgaacactatcgctgattttgatgatgaaacatta 

tgctgtattgctaaaacatatgaagatgatacgcgtttcaaagattactttaattcatat 

gataatcaaaatttagcatcatacatttcagaagctgttaattattttttgagcaatgtg 

aataagagcgacaatttt 


178. 


MAYTYTLKDIIEITGVTKRTLHYYD 

FDIAKIKQYISYDNEQLRKLLSEQISKLDKKISDLQLIRRSVCEPIKGLSLIDTSILNKT 

LQSQYDKEASIKYGHTKAYQSFIRRKDSLQSQDIRHiaTTIFNKFNHMSLSHyPI 

LVFEWKAFMOTIADFDDETLCCIAKTYEDOTRFKDYFNSYD 

NKSDNF 


179. 


atggcaaaaataaaagcaaatgaagcattagttaaagcattacaagcatgggatatagat 
cacttgtatggtattccaggagactcaatcgacgcagtagtcgatagtttacgtacagtg 
agagatcaatttaaattttatcatgtacgtcatgaagaagtagcaagcttagcggctgct 
ggttacacaaaattaactggtaaaatcggtgtggcattaagtatcggtggccctggttta 
attcatttattaaatggtatgtatgatgccaaaatggataatgtaccgcaattaatatta 

tctggacaaacgaatagtacagcacttggaacgaaagcattccaagaaacaaatttacaa i 

aaattatgtgaagatgtagccgtttataatcaccaaattgaaaaaggtgacaatgtgttt 

gaaatcgttaacgaagcaattcgtacggcatatgaacaaaaaggtgtagctgttgttatt 

tgtcctaacgacttattaactgaaaaaattaaagatacaacgaataaaccagtagataca 

tcaagaccaacagtagtatcaccaaaatataaagacatcaaaaaagcggttaaactaatt 

aataaaagtaaaaagcctgtcatgttaattggtgtaggtgcgaaacatgcgaaagatgag 

ctacgtgaatttattgaaatggctaaaattcctgtcattcattcattaccagctaaaaca 

atcttgccggatgatcatccatatagtatcggtaacttaggtaaaatcggtaccaaaaca 

tc t tatcaaacaa tgcaggaagcgga 1 1 tat taa t ta tggt tggt acaaac tat cca tat 

gtggat tac t tacc taagaaaaatattaaagccattcaaat tgacacaaatcc taaaaat 

atcggacatcgtttcaatattaatgtaggaattgttggagatagtaaaattgcgttgcat 

cagttaactgaaaatattaaacatgttgctgaaagaccattcttaaacaaaacgttagaa 

cgtaaagcggtttgggataaatggatggaacaagataaaaataataatagtaaaccatta 

cgtccagaacgattaatggcatcaatcaataaatttattaaagatgatgcagtgatttca 

gcagatgtaggtacagcaacagtttggtcaactcgatacttaaaccttggtgtaaataac 

aagttcatcatttcaagttggttaggtacaatgggttgcggtcttccaggtgcaattgca 

tcaaaaattgcatatccaaatagacaagccatcgcaattgctggtgacggtgcattccaa 

atggtaatgcaagacttcgctacagcagtacaatatgatttacctttaactgtatttgta 

cttaataacaaacagttagcatttattaaatatgaacaacaagcagctggtgaattagaa 

tatgcagttgatttttctgatatggatcatgcaaaatttgctgaggcagcaggtggtaaa 

ggttatacaattaagagtgctagcgaagtagatgctatagtcgaagaggcattagcacaa 

gatgtaccaacgattgtagatgtatatgttgatcctaatgctgcgccattaccaggtaaa 

attgtaaatgaagaagcgcttggttatggtaagtgggcatttagatcaattactgaagat 

aaacatttagatttagatcaaattccaccaatttcagtggcagcaaaacgtttctta 


180. 


MAKIKANEALVKALQAWDIDHLYGIPGDSXDAWDS 

ul 1 ISJ-J J. Vjl\.-L V» V Alio X WjlrVjlil.rl LiLiWaKl X JJAAJXLLMN V r\£ Li X Li ouvlWo L AlA? 4. fwAT v*-* * 

KLCEDVAVYNH Q I EKGDNVFE IVNEAI RT AYEQKGVAWI C PNDLLTEKI KDTT3^KPVDT 
SRPTWSPKYKDIKKAVKLINKSKKPVM^^ PVIHSLPAKT 
I L PDDHPY S I GNLGK I GTKTS YQTMQEADIJjIMVGTI^P YVD YLPKK^ 
IGHFJ=T^NVGIVGDSKXALHQLT 

RPERuMAb ±L\ K-r I KDDAVI S AJDVGTATVW STRYLNLGVNNKJt? ± J- b b WJ-Aa 1 M(jCL»Lir(j Al A 
S KI AYPNRQAIAXAGrXSAFQMVMQDFATAVQ IKYEQQ AAGELE 
YAVDF SDMDHAKFAEAAGGKGyT I KS ASEVD AI VEEAIJ^QDVPTIVDVYVDPZ^AAPLPGK 
IVNEEALGYGKWAFRSITEDKHLDLDQIPPI svaakrfl 


181. 


gtagtagtttagggcttgcaacpcac 


182. 


caccatcatagaacatacaattgctagc 


183. 


c tga t ac tggac aaca tagaga 


184. 


aagtaacgttatctttcgaatggt 


185. 


atttctggcactcaagtatatcaagac 


186. 


tggcttaggtgttggtgtaggc 


187. 


ataatgcaactacaactcagcc 


188. 


ttgatcgttgatgtattttgattagat 


189. 


ctacaataactacagccgttaca 


190. 


gtgaatgaagttataaccagcag 1 


191. 


cacgctaaagcatcagtgacaga 


192. 


aqcattttgatgtgttgctgttgtgtt 
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193. 


gaatccccaagcacctaaac 


194. 


gtaaacgttgatcaagcacact 


195. 


tttgcaataacagcaacatctggtgcag 


196. 


gaaac t tc tgaagc tggaa t tg tacgg 


197. 


atgagaaaaactaaaattgtatgtacaattggaccagcttcagaatcagaagaaatgatt 
gagaaattaatcaatgctggtatgaacgttgcacgattaaacttttcacatggtagtcat. 
gaagagcataaaggtagaattgatacaattcgtaaagtagctaaaagattagacaaaatt 
gtagcaattttattagatacaaaaggtccagaaattcgtacgcataatatgaaagacggt 
a tea t tgaac 1 1 gaacgtggcaacgaagt ta t tgt tagca tgaa tgaagt tgaaggaaca 
cctgaaaagttctcagtaacatatgaaaacttaattaacgatgttcaagtaggttcatac 
attttacttgatgatggcttaattgaattacaagttaaagatattgaccatgctaaaaaa 
gaagttaaatgtgatattttaaactctggtgagcttaaaaacaaaaaaggtgttaactta 
cctggcgtaagagtaagtttacctggtattacagaaaaagatgctgaagatatccgtttc 
ggtattaaagaaaatgttgacttcattgcagcaagtttcgtacgtcgtcctagtgatgtt 
ttagaaattcgtgaaattttagaagaacaaaaagctaacatttcagtattccctaaaatt 
gaaaaccaagaaggtattgataatattgcggaaattcttgaagtgtctgatggtttaatg 
gttgcacgtggtgacatgggtgttgaaattccacctgaaaaagtaccaatggttcaaaaa 
gatttaatcagacaatgtaacaaattaggtaaaccagttattacagctacacaaatgtta 
gattctatgcaacgtaacccacgtgctacacgtgcagaagctagtgacgttgccaacgca 
atctatgatggtacagatgcagtaatgttatctggtgaaactgctgctggtttatatcct 
gaagaagctgttaaaacaatgagaaatattgctgtatcagctgaagcagcccaagattac 
aaaaagttattgtcagatcgtactaaattagttgaaacttcattagtgaatgctatcggt 
atttcggttgcacatacagctttaaacttaaatgttaaagcaattgtagctgctactgaa 
agtggttcaacggcacgtactatctccaaatatcgtccacattcagacattattgcggtg 
actccaagtgaagaaactgcacgtcaatgttcaattgtttggggagttcaacctgtagtt 
aaaaaaggacgtaagagtacagatgcattgttaaacaatgcagttgcaacagctgttgaa 
actggtagagtatctaatggtgatttaatcattattactgctggtgtaccaactggtgaa 
actggaactactaatatgatgaaaatccacctagttggtgacgaaattgctaatggtcaa 
ggtattggacgtggatcagttgttggtactacgttagttgctgaaactgttaaagattta 
gaaggtaaagatttatctgacaaagttatcgttactaactcaatcgatgaaacgtttgta 
ccttatgtagaaaaagctttaggcttaattacagaagaaaatggtattacatcaccaagt 
gcaattgttggtttagaaaaaggtattccaacagttgtaggtgtagaaaaagctgttaaa 
aacataagcaataacatgttagttacgattgatgctgctcaaggtaaaatctttgaagga 
tatgeaaaegtacta 


198. 


atgcaattcgataatattgacagtgctttaatggctttaaaaaatggagaaccaattatt 
gtagtagatgatgagaatcgtgaaaatgaaggtgatttagtagcggttactgaatggatg 
aacgataataccattaattttatggcgaaagaagcaaggggattaatatgcgcaccagtg 
tctaaagatattgcacaacgtttggatttggtacaaatggttgatgataactccgacatc 
tttggtacgcaatttacagtgagtattgatcatgtagatacaacaacaggaattagtgct 
tatgaaegtacat tgac tgecaaaaage tcattgatcc tagtagtgaagc taaagatt tt 
aatcgtcctggtcatttatttccattagtagcacaagataaaggcgtattagctagaaat 
ggacacacagaagcggctgttgatttagctaaacttactggtgccaagcccgctggtgtc 
atttgtgagattatgaatgatgacggcacgatggcgaaaggacaagatttacaaaagttt 
aaagaaaaacatcaattaaagatgattacgattgatgatttaattgaatatcgtaaaaaa 
t tagaaccagaaattgaatttaaggcaaaagtgaaaatgcc tacagattteggaacat 1 1 
gatatgtatggttttaaagcgacatacacagatgaagagatagttgtactgacaaaaggt. 
gcaattcgacaacatgaaaatgtacgcttacattctgcgtgccttacaggcgatattttc 
catagtcaacgt tgtgat tgtggtgctcaac t tgaa tegtctatgaagtatatcaa tgaa 
catggtggcatgattatttatctacctcaagaaggtcgtggcataggattgttaaacaaa 
ttacgcgcatatgaattaattgagcaaggatatgatacagtaactgcaaatttagcatta 
ggttttgatgaagatttgcgagattatcatattgctgcacagattttaaaatattttaac 
atcgaacatatcaatttattaagtaataatccaagtaaatttgagggattaaaacaatat 
.ggcattgatattgcagaaagaattgaagttatcgtaccagaaacggtacataatcatgat 
tatatggaaacgaaaaaaataaaaatgggtcatttaata 


199. 


atgaaaatgaaaaaattagtcaaatcatcagttgcttcatcaattgcactgcttttgcta 
t cgaa t acag t tgatgeage t c aac a ta t c ac acc t gtaagcgagaaaaaagt agatgac 
aaaatcactttatacaaaacaacagcaacatctgataatgataaattgaatatttctcaa 
attttaacgtttaatttcattaaggataaaagttatgacaaagatacgttagtacttaag 
gcagccggaaacattaattcaggttataaaaagcctaatccaaaagattacaattactca 
cagttttattggggcggtaagtataatgtttcggttagttcagaatcaaatgatgctgta 
aatgttgttgactatgcacctaaaaatcaaaatgaagaattccaagttcaacaaacatta 
ggttattcttatggcggagatattaatatatctaatggcttatcaggtggattaaatgga 
tcaaaatcattttcagaaacgataaattataaacaagaaagttacagaactacgattgat 
agaaaaacaaatcataaatcaattggctggggtgttgaggcgcacaaaattatgaataat 
ggttggggaccatatggtagagatagttatgacccaacatatggtaatgaactgttttta 
ggcggtagacaaagtagttcaaatgctggtcaaaatttcttgccaacacatcaaatgcct 
ttattggcgcgtggtaactttaacccagaatttataagcgtactttctcataaacaaaat 
gatacaaaaaaatctaaaatcaaagtaacttaccaaagagaaatggatagatatactaat 
caatggaatcgactacactgggttggtaataactacaaaaatcaaaatacagtaacgttt 
acatctacttatgaagttgactggcaaaaccatactgttaaattaatcggtacggattct 
aaagaaactaatcctggagta 


200. 


Atgaagaaaaaagcgttactaccattatttttaggtattatggtctttttggctggttgt 
Gactattctaaacctgaaaaacgtagtgggtttttctacaatacattcgtagatccaatg 
Aaaaatgtattggattggttgggaaataacttattaaacgacaattatggtttagctatt 
Attatccttgtattggtaattcgtattattttattaccattcatgttgtcaaactataaa 
Aatagtcatatgatgcgtcaaaaaatgaaagttgcaaagccagaagttgaaaaaattcaa 
Gaaaaagtgaaacgtgcgcgtacacaagaagaaaaaatggctgcaaaccaagaattaatg 
Caagtatataaaaagtatgacatgaacccgattaagagtatgttgggttgtttaccaatg 
Ctaatccaattaccaatcatcatgggattatactttgtacttaaagaccaacttgtagat 
Ggtttgtttaaatatccacacttcttatggttcgatttaggacgtcctgatatttggatt 
Acaattattgccggtgttttatactttatccaagcatatgtatcaagtaaaacgatgcca 
Gacgaacaacgtcaaatgggttacatgatgatggtcatttcaccaattatgattatctgg 
Atttcattaagctcagcatcagcacttggtttgtactggtcagtcagtgcggcgttcctt 
Gtagttcaaacacactttgcgaacatttattatgaaaaagtcgctaaaaaagaagtacaa 
Cctttcattgaagcgtatgaaagagagcacaacggcggcagcaataaaaaaggcaaaaac 
acacaagt t g t gtc taaaaagaaaaagaaa 
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201. 



atgaatttattcagacaacaaaaatttagtatcagaaaatttaatgtcggtattttttca 
gctttaattgccactgttacttttatatctactaacccgacaacagcgtctgcagcagag 
caaaatcagcctgcacaaaatcaaccagcacaaccagctgatgccaatacacagcctaac 
gcaaatgctggtgctcaagctaatcctacagcacagccagctgcacctgccaaccaagga 
caaccagcagtacaaccagcaaaccaaggtggacaggctaatccagcaggaggagcagca 
caaccaaatacacaaccagctggacaaggtaatcaagctgatccgaataacgctgcacaa 
gcacaacctggaaatcaagcaacaccggcaaaccaagcaggtcaaggaaataaccaagca 
acacctaataataatgcaacaccggcaaatcaaacacagccagcgaatgctccagcagca 
gcgcaaccagcagcacctgtagcagcaaacgcacaaactcaagatccaaatgctagcaat 
actggtgaaggcagtattaatacgacattaacatttgatgatcctgccatatcaacagat 
gagaatagacaggatccaactgtaactgttacagafcaaagtaaatggttattcattaatt 
aacaacggtaagattggtttcgttaactcagaattaagacgaagcgatatgtttgataag 
aataaccctcaaaactatcaagctaaaggaaacgtggctgcattaggtcgtgtgaatgca 
aatgattctacagatcatggtaactttaacggtatttcaaaaactgtaaatgtaaaacca 
gattcagaattaattattaactttactactatgcaaacgaatagtaagcaaggtgcaaca 
aatttagttattaaagatgctaagaaaaatactgaattagcaactgtaaatgttgctaag 
actggtactgcacatttatttaaagtaccaactgatgctgatcgtttagatttacaattt 
attcctgacaatacagcagttgctgatgcttcaagaattacaacaaataaagatggttat 
aaatac tat teat tea ttgataatgtaggtctattctcaggatcacatttatatgtcaaa 
aatagagatttagcaccgaaagcaactaacaataaagaatatactattaatactgaaatc 
ggtaacaatggtaattttggtgcttcattaaaagcagatcaatttaaatatgaagtaaca 
ttaccacaaggtgtaacttacgttaataattcattaactacaacattccctaatggtaat 
gaagacagtacagtattgaaaaatatgactgttaattatgatcaaaatgcaaataaagtt 
aca 1 1 tacaagecaaggtg tgacaacggcacgtggtacacacac t aaagaag 1 1 1 1 a t tc 
ccagataaatctttaaaattatcatataaagttaatgttgcgaatatcgatacacctaaa 
aatattgattttaatgaaaaattaacatatcgtactgcttcagatgttgtaattaataat 
gcgcaaccagaagttacactaactgcagatccattttcagtagcggttgaaatgaacaaa 
gatgcgttgcaacaacaagtaaactcacaagttgataatagtcattacacaacagcatca 
attgcagaatacaataaacttaaacaacaagcagatactattttaaatgaagatgcgaat 
catgttaaaactgcaaatcgtgcatctcaagcggatattgatggtttagtaactaaatta 
caagctgcattaattgataatcaagcagcaattgctgaattagatactaaagctcaagaa 
aaggttacagcagcacaacaaagtaaaaaagttacgcaagatgaagttgcagcacttgta 
actaaaattaacaatgataaaaataatgcaatcgcagaaattaataaacaaactacagca 
caaggtgtcacaactgaaaaagataatggtatcgcagtgttagaacaagatgtgattaca 
ccaacagttaaacctcaagcgaaacaagatattatccaagcagttacaactcgtaaacaa 
caaattaaaaagtcaaatgcatcattacaagatgaaaaagatgtagcaaatgataaaatt 
ggtaaaattgaaacaaaggcaattaaagatattgatgcagcaacaacaaatgcacaagta 
gaagccattaaaacaaaagcaatcaatgatattaatcaaactacacctgctacaacagct 
aaagcagcagc tc t tgaagaa 1 1 tgacgaagt tgt tcaagcacaaat tgatcaagcacc t 
ttaaatcctgatacaacaaatgaagaagtagcggaagctattgaacgtattaatgcagct 
aaagtt tc tggtgttaaagcaattgaagcgacaacgac tgcacaagat t tagaaagag 1 1 
aaaaacgaagaaatctcaaaaattgaaaatattactgactctacgcaaacaaaaatggat 
gcctataatgaagttaaacaagctgcaacagctagaaaagctcaaaatgctacagtttca 
aatgcaacaaatgaagaagtagcagaagctgatgcagcagtagatgcagctcaaaagcaa 
ggtttacatgacatccaagttgttaaatcaaaacaggaagttgctgatacaaaatcaaaa 
gtattagataaaatcaatgcaattcaaacacaagcaaaagttaaacctgcagctgatacg 
gaagtagaaaacgcatataatacacgtaaacaagaaattcaaaatagcaatgcttcaact 
acagaagaaaaacaagctgcatatacagaattagatactaaaaagcaagaagcaagaaca 
aatcttgatgctgcaaatacaaacagtgatgtaacaacagctaaagacaatagtattgct 
gcaattaatcaagttcaagctgccacaactaagaaatcggatgcaaaagcggaaatcgct 
caaaaagcaagtgaacgtaaaacagcaattgaagcaatgaatgattcgactactgaagaa 
caacaagcagcgaaagacaaag tggatcaagcagtagt tac tgeaaaege tga tataga t 
aatgctgcagcaaacaatgatgtggataatgcaaaaactacaaatgaagctacaatcgca 
geca t tacacc tga tgcaaa tgt taaaccagcagcaaaacaagcaa t tgcagataaagt a 
caagctcaagaaacagcaattgatggaaataacggctcaacaactgaagaaaaagcagct 
gctaaacaacaagttcaaactgaaaaaacaacagctgatgccgcaatagatgcagcacat 
acaaatgcggaagttgaagcggctaaaaaagcagcaattgctaaaattgaagcgattcag 
ccagcaacaacaactaaagataatgcgaaagaagcaattgctacgaaagcgaatgaacgt 
aaaacagcaatcgctcaaacgcaagacattactgctgaagaaattgcagcggctaatgcg 
gacgtagataatgctgtgacacaagcaaatagcaacattgaagctgctaatagtcaaaat 
gatgtagaccaagcgaaaacgacaggtgaaaatagtattgatcaagtaacaccaacagtt 
aataaaaaagcaactgcacgtaatgaaatcacagcaattttaaataacaaattgcaagag 
attcaagctacgccagatgcaacagatgaagaaaaacaagcagctgatgctgaagcaaat 
actgaaaatggtaaagcaaatcaagccatttcagcagcaactactaacgcacaagttgat 
gaagctaaagcaaatgcagaagcagcgattaatgcggtaacaccaaaagttgtgaagaaa 
caagcggctaaagatgaaattgatcaattacaagcaacgcaaacaaatgttatcaataat 
gatcagaacgctacaacagaagaaaaagaagcagctattcaacaattagcaacagcagtt 
acagacgcgaaaaataatattacagctgcaactgatgataatggtgtagatcaggcgaaa 
gacgctggaaagaattcaattcaaagcacgcaaccagcaacagcggttaaatcaaatgct 
aaaaatgatgttgatcaagctgtgacaactcaaaatcaagcaattgataatacaactggt 
gctacaactgaagagaaaaatgcagcaaaagatttagttttaaaagctaaagaaaaagcg 
tatcaagatatcttaaatgcacaaacaactaatgatgttacgcaaattaaagatcaagca 
gttgctgatattcaaggtattactgcagatacaacaattaaagatgttgcgaaagatgaa 
ttagcaacaaaagcaaacgaacaaaaagcgcttattgcacaaactgcagatgcgactact 
gaagaaaaagaacaagcaaatcaacaagtagacgcacaattaacacaaggtaatcaaaat 
attgaaaatgcacagtcaatcgatgatgtaaacactgcaaaagataatgcaattcaagca 
attgacccaattcaagcatcaacagatgttaaaacgaatgcaagagcggaattgctaact 
gaaatgcaaaataaaataactgaaatacttaataataatgagactactaatgaagaaaaa 
ggtaacgatattggaccagttagagcagcatatgaagaaggtttaaataatattaatgca 
gcaactactacaggtgatgtaactactgctaaagatacagcagtacaaaaagttcaacaa 
cttcatgcaaatcctgttaagaaaccagcaggtaaaaaagaattagatcaagctgcagct 
gataagaaaacacaaatagaacaaacaccaaatgcatcacaacaagaaattaatgatgca 
aaacaagaagttgatactgaattaaatcaagcgaaaacaaatgtcgatcaatcatcaaca 
aatgaa ta tgt tgataa tgcagt taaagaaggaaaagc taaaa t taa tgcagt taaaaca 
tttagtgagtacaaaaaagatgctttagctaaaattgaagatgcatataatgctaaagta 
aacgaagcggataactctaacgcatcgacttcaagtgaaattgctgaagcgaaacaaaaa 
cttgctgaattaaaacaaactgcggatcaaaatgttaatcaagctacttctaaagatgac 
attgaagttcaaattcataatgacttagataatattaacgattacacaattccaacaggt 
aaaaaagaatcagctacaacagatttatatgcttatgcagatcagaagaaaaataatatt 
tcagctgacactaatgcaacacaagatgaaaagcaacaagcaattaagcaagttgaccaa 
aatgttcaaactgcattagaaagcattaataatggtgtggataatggtgacgttgatgat 
gcattaacacaaggtaaagcagcaattgatgctattcaagtagatgctactgttaaacct 
aaagcgaaccaagctattgaagttaaagcagaagatacgaaagaatctattgatcaaagt 
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gaccagttaactgctgaagaaaaaactgaagcattagcaatgattaaacaaattacagat 
caagctaaacaaggtattactgatgcaacaacaactgctgaagttgaaaaagcgaaagct 
caaggac t tgaagcat t tga taaca t tcaaa tcgactcaacagaaaaacaaaaagctatc 
gaagaattagaaactgcactagaccagattgaagcaggtgtaaatgtcaacgctgatgct 
acaactgaagaaaaagaagcgtttacgaatgctttagaagacattttatcaaaagcaact 
gaagatatttctgatcaaactacaaatgcagaaatcgctactgtcaaaaatagtgcgctt 
gaacaacttaaagcacaacgtattaatcctgaagttaagaaaaatgctttggaagcaatc 
agagaagtggttaacaagcaaatagaaataattaaaaatgcagatgcagatgcatcggcg 
aaagaaattgcacgtacggatttaggtagatattttgacagatttgctgataaattagat 
aaaacacaaacaaatgcagaagttgctgaattacaaaatgtaacgatacctgcaattgaa 
gcgattgtgcctcagaatgatccagatgctaatgatactaataatggtatagataataat 
gatgcaacagcaaattcaaatgctaatgcaacaccagaaaatactggacaacctaacgta 
tc tgagacgacagc taatggcaaagcagacgc t tc tccgacaacaccaaat aa tag tga fc 
gcggcaacaggtgaaacaacagcaacatcagcaactgatgatgcaaatgataaaccgcaa 
gctaataacaattctagtgtagatgcatcaacaaacagtccgacaatggataacgatgta 
actagtaaaccagaagtagaatcaactaataacggcacaactgataaacctgtaacagaa 
actgataatgcaacgccagcagaaagcacaacaaataacaatagtacaactacagcaaca 
aacgagaatgcaccaacaggatcaacagcaacggctccaacaactgcgagcacagaagca 
gcatcatctgctgatagcaaagataatgcattftgtaaatgattcaaaacaaaatgctgaa 
gtaaataatagtgctgaatctcaatcaactaatgacaaggttgcacaaccaaaatctgaa 
aataaagctaaggcagaaaaagatggtagtgattcaacaaatcaaagtatggttgaatca 
acaactgaaacattgccttcagcagacataacagaaccaaatgtaccttctaatacatca 
aaagataaagaagaaagtacgacaaatcaaactga tgcaggacaac t taagtc tgaaac t 
aacgttgcatctaacgaagcagataaatcgccaagcaaagctgatactgaagtttcgaat 
aaaccatcaacatctgcatcttctgaagcaaaagaaaaaatgacttcaactaatcttagc 
caaaaagatgatacggcaacagcagatactaatgatacgcaaaaatcagttggttcagct 
gcaaacaataaagctacgcaaaacgacggtgccaatgcatctccagctacagtttcaaat 
ggaagcaatagtgctaatcaagatatgcttaatgtaactaacactgacgaccaccaagct 
aagacaaaatcagctcaacaaggaaaagttaataaagctaaacaacaagctaaaacttta 
ccagatactggtatgtcacataatgacgatttaccatatgctgaattagctctaggtgca 
ggtatggcattcttaattagaagattcactaagaaagaccaacaaactgaagaa 
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202. 


atgaaactaaaatcatttgttactgccactttagcattgggattattatcaacggtcgga 
gctgcattaccgagtcacgaagcatctgcagatagtaataacggctataaagaaatgact 
gtggatggttatcacactgttccttacacaatttcagtagatggtattactgcattacat 
cgaacttactttatcttcccagaaaataaaaatgttctttatcaagaaattgacagtaaa 
gtaaaaaatgaattagcttctcaacgtggtgttacaacagaaaaaattaataatgcccaa 
acagcaacttatacgcttactttgaatgatggtaataaaaaagtagtgaatctaaagaaa 
aatgacgacgctaaaaattcaattgatccaagtacaatcaaacagatacaaattgtagtt 
aaa 


203. 


atggctattaaaaagtataagccaataacaaatggtcgtcgtaatatgacttcgttagat 
ttcgcagaaatcacgaaaactacacctgaaaagtcattattaaaaccgctaccgaaaaaa 
gcgggacgtaacaaccaaggtaaattgactgtaagacaccatggtggtggacacaaacgt 

caataccgtgttatcgatttcaaacgtaacaaagatggtatcaatgcaaaagttgattct j 

attcaatatgatccaaaccgctcagcaaacatcgctttagttgtatatgcagacggtgaa 

aaacgatatatcattgctcctaaaggattagaagtaggtcaaatcgttgaaagtggtgct 

gaagctgacatcaaagttggtaacgcattaccattacaaaacattccagttggtacagta 

gtacacaacatcgagcttaaacctggtaaaggtggacaaatcgctcgttcagctggtgca 

agtgctcaagtacttggtaaagaaggtaaatacgtattaatcagattaagatctggtgaa 

gttcgtatgatcttatctacttgccgtgctacaatcggtcaagttggtaacctacaacac 

gaattagttaacgttggtaaagccggacgttcaagatggaaaggtatccgtccaacagtt 

cgtggttctgtaatgaaccctaacgatcacccacacggtggtggtgaaggtcgtgctcct 

atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 

cgtggtaaaaaatcatcagacaaacttatcgttcgtggacgtaagaaaaaa 


204. 


atgttagtaaatacgtttaacccatttgataatttattattatcgtctttaattgcagca 

ataccgattgtactgtttttactatgtttaactgtttttaaaatgaaaggtatttatgca 

gctattacaacacttgttgtaacattactaattgcaataccatttttcaaattgccagtt 

ggtatcgcttctggtgcagtagtcgaaggtttcttccaaggtatcattccgattggctat 

atcgttatgatggcagtattgttatacaaaattactgttgaatctggacaatttttaaca . 

attcaagatagtattacaaatatttcacaagaccaacgtattcaagttttacttattgga * 

tttgcattcaacgcatt tttagaaggtgcagcaggatttggtgtaccaattgcaatt tgt 

gcacttttattaacacaattaggatttaatccattaaaagctgcgatgttatgtttagtc 

gcaaatgcagcgtctggtgcttttggtgcgattggtatccctgtaggtgttgtagaaacg 

ttgaaattacctggagatgtttcagtattaggtgtttctcaatcagcaactttaacattg 

gcaatcataaatttcattattccattcttacttatctttattattgatggttttagaggt 

gttaaagaaacattaccagcaattttagtagtttcaatcacttatacacttactcaagga 

ttattaactgtattcagtggacctgaattagcagatattattccaccgttattaacaatg 

ttagcattagcagtattttctaaaaaattccaaccaaaacacatttatcgtgttaataaa 

gatgaagaaattgaacctgcaaaagcacattctgcaaaagcagtattacatgcatggagc 

cca t tea t tgta t taacagtca t tgtaatga 1 1 tggagtgcgcca t tc 1 1 taaaaac t ta 

ttcttaccaaatggtgctttatcatcattagtatttaaattcaacttacctggaacaatc 

agcgaagttacgcataaaccattagtattgactttaaatattattggacaaacaggtaca 

gctattttattaactattattattacaattttaatgtctaaaaaggttaactttaaagat 

gcaggtagattattcggcgttacatttaaagagttgtggttaccagttcttacaatttgt 

ttcatcttagcaatttctaaaatcacaacttatggtggtttaagtgcagcaatgggtcaa 

ggtattgctaaagcaggtaatgtcttcccagttctatcaccaattttaggttggataggt 

gtgtttatgacaggatcagttgtaaataacaactcattatttgcaccaattcaagcttct 

gttgcacaacaaattggaacaagtggttcacttcttgtatctgctaatacagttggtggt 

gtagcggcaaaattgatttcaccacaatcaattgcaattgcaactgcagcagtaaaacaa 

gttggtaaggaatcagaattattaaaaatgacattgaaatacagtgtatgtttactaata 

ttcatctgtatttggactttcatcttgtcattatta 


205. 


atgcttaaaaataaaatattaactacaactttatctgtgagcttacttgcccctcttgcc 
aatccgttattagaaaatgctaaagctgctaacgatactgaagacatcggtaaaggaagc 
gatatagaaattatcaaaaggacagaagataaaacaagtaataaatggggcgtgactcaa 
aatattcaatttgattttgtaaaggataaaaaatataacaaagatgctttgatattaaag 
atgeaaggat teat tagctctagaacaaca tat tacaactataaaaaaactaatcatgtt 
aaagctatgcgatggccattccaatataatattggtttaaaaacaaatgataaatatgtt 
tctttaattaattatttacctaaaaataaaattgaatctacaaacgtgagtcagatatta 
ggatacaatatcggtggtaatttccaatcagccccatcactcggtggtaatggatcattt 
aactattctaaatcgattagctatacacaacaaaattatgtaagtgaagtagaacaacaa 
aactcaaaaagtgttttatggggcgtcaaagcgaattcattcgccactgaatcaggtcaa 
aaatcagcctttgatagcgatttatttgtaggctacaaacctcatagtaaagatcctaga 
ga t ta 1 1 tegt tccagacagtgagt taccacc tc t tgtacaaagtgga 1 1 taaccc t tea 
tttatcgccacagtatctcatgaaaaaggttcaagcgatacaagcgaatttgaaattact 
tacggaagaaacatggatgtcactcatgccattaaaagatcaacgcattatggcaacagt 
tatttagacggacatagagtccataatgcatttgtaaatagaaactatactgtgaaatac 
gaggtcaattggaagactcatgaaatcaaggtgaaaggacagaat 


206. 


atgaaaatgaataaattagtcaaatcatccgttgctacatctatggcattattattactt 
tctggtactgctaatgctgaaggtaaaataacaccagtcagcgtaaaaaaagtcgatgac 
aaagt tac 1 1 tatacaaaacaacagccacagcaga t tc tgataaa 1 1 taaaa 1 1 tcacag 
attttaacatttaatttcatcaaagataaaagttatgataaagatactttagtacttaaa 
gctactgggaatattaactcaggctttgtgaaacctaatcctaatgactatgacttttca 
aaattatattggggagctaaatacaatgtatctataagctcacaatctaatgattcagta 
aacgtcgttgattatgcaccaaaaaatcaaaatgaagagtttcaagttcaaaatacttta 
ggctatacatttggtggtgacattagtatctctaatggtttatctggtggacttaatgga 
aatacagctttttctgaaacaattaattataaacaagaaagttacagaacaacattaagt 
cgcaacacaaattataaaaatgttggctggggagttgaagcacataaaattatgaataat 
ggttggggaccttatggaagagatagcttccacccaacatatggtaatgaactcttctta 
gc tggcagacaaagcagtgca t aege tggecaaaac t tea tagcgcaacaccaaa tgeca 
ttattatctagaagtaacttcaatccagaatttttaagcgtactatcacacagacaagat 
ggcgctaaaaaatctaaaattacagtaacttatcaacgtgaaatggatttataccaaatt 
cgttggaatggcttctactgggcaggcgcaaattataaaaactttaaaactagaacattt 
aaatcaacatatgaaattgattgggaaaatcacaaagtgaaattgttagatacaaaagaa 
actgaaaacaataaa 
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207. 


atgaatagagagatgttgtatttaaatagatcagatattgaacaagcgggaggtaatcat 
tcacaagtttatgtggacgcattaacagaagcattaacagcccatgcgcacaatgatttt 
gtacaaccgcttaagccgtatttaagacaggatcctgaaaatggacacatcgcagatcga 
attattgcaatgccaagtcatatcggtggtgaacacgcaatttcaggtattaagtggata 
gg tag taagcacgacaatccatcgaaacgtaatatggagcgtgcaagtggcg teat tat t 
ttgaatgatccagaaacgaattatccaattgcagttatggaagcaagtttaattagtagt 
acgcgcacugcagcagctucagtgactgcagcaaagcautcggc taaaaaaggatttaaa 
gacttaacaatcattggatgcgggctaatcggagacaagcaattacaaagtatgttagag 
caattcgatcatattgaacgcgtgtttgtttacgatcaattctctgaagcatgtgcacgc 
tttgttgatagatggcaacaacagcgtccggaaattaattttattgcgacagaaaatgct 
aaagaagcagtatcaaatggtgaagtagtcattacatgtaccgtaacggatcaaccatac 
attgaatatgattggttacaaaagggtgcatttattagcaacatttctatcatggatgtg 
cataaagaagtctttattaaagctgacaaagtcgtagtagatgactggtcacaatgtaat 
cgagaaaagaaaactattaaccaattggtgttagaaggtaaattcagcaaagaagctctt 
catgctgaactaggacaacttgtgacaggtgacataccaggacgtgaagacgatgatgag 
atcatattac'ttaatccgatgggtatggctatcgaagatatttcaagtgcttattttatt 
tatcaacaggcacaacaacaaaatattgggacaacattgaacctatat 


208. 


atgaaaaaaattatggttattttcggtacgagacccgaagcaataaaaatggcaccatta 
gtaaaagaaattgatcataatgggaactttgaagcgaacattgtgattacagcacaacat 
agagatatgttagatagtgtgttaagtatatttgatattcaagctgatcatgatttaaat 
attatgcaagatcaacaaacattagcaggccttacggcgaatgcacttgctaaacttgat 
agcatcattaatgaggaacaaccggatatgattttagtacatggtgatactacaacgact 
tttgtaggaagtttggcagcattttatcatcaaattccggtcggacatgtagaagctgga 
cttcgaacacatcagaaatactcaccatttcctgaagagttaaatcgagtcatggtaagt 
aatattgctgaattgaattttgcgccaacagtaattgcagctaaaaatttactttttgaa 
aacaaagacaaagagcgtatctttattactggaaatacagttattgacgcattgtcaaca 

aCfly ULCaQaotyaCLLtgtttCaaCyaLLa 

ttactaacagcgcatcgtcgtgaaaatattggggaaccgatgcatcagatttttaaagca 
gtaagagatttggcagatgaatataaagatgttgtcttcatttatccaatgcatcgtaat 
ccaaaggtaagagcgattgccgaaaaatatttatctgggagaaatcggattgaattaatt 
gagccattagatgcgattgagttccataattttacaaatcaatcgtacctcgtgctgaca 
gattctggtggtattcaagaggaggctcctacatttggaaaacctgtgttggtattaagg 
aatcatacagagcgtcccgaaggcgttgaggcgggaacatcgagagtaattggcacagat 
tatgacaatattgttcgaaatgtgaaacaattgattgaggatgatgaagcgtatcaacgt 
atgagtcaagcgaataatccatatggtgatggacaagcatcacgacgtatttgtgaagca 
atagaatattattttggattgcgcacagacaagccggatgaattcgtacctttacgtcac 
aaa 
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209. atgattatgggtaatttgagatttcaacaggaatattttcgtatatacaaaaataataca 
gaatcaacgacacaccgtaatgcgtattgggttaaactcgctaaaaatgttgaagctact 
aaaatgatgtatgcattatcgacaattgtgcaacaacatgcatctataagacattttttt 
gatgttactaccgatgacaatttaacaatgatacttcatgaatttctgccttttattgag 
ataaaacaagttccatcttcttccgcaaactatgatttagaagctttttttaagcaagaa 
ttaagtacttaccattttaatgattcacctttattcaaagttaaattgtttcagttcgct 
gatgctgcatatatactattagattttcatgtgtccattttcgatgatagtcaaattgat 
atttttcttgatgatttatgcaatgcatatcgtggcaatactgttattaacaatactcga 
cagcatgcacatataaatagaaatgatgataaagacaatcaagatgcatcgcatatagca 
ttagactcaaactattttcggttagagaataactctgacatccatattgatagttatttt 
ccaattaagcatccatttgaacaagctttatatcaaacgtatttgattgatgatatgaca 
tcaatagatatggcatcgttggctgttagtgtgtatttagctaatcatataatgagtcaa 
caacatgatgtcacattaggtatacatgtaccatcacatttaccaaatgatttacacgga 
aatattgtgccgttaacgttaacaatcgatgcaaaagatgtatgtcaacgttttacaaca 
gattttaataaatgtgtgttgcaaaatatgtcgcaattacagtgcgcgaagtcttcgctt 
tcactagagactatttttcattgttatcatcatatgatgtcttgttgtaatgatgttatt 
gaggatgtacatcaaatacatgatgcacatacatctttagcggatattgaaatttttcca 
catcaacacgggttcaaaattatatataacagtgcagcatatgatttgctctcaatcgag 
acgctgagtgacttagttcgaaatatttatttgcaaattactgaagaaaatggaaataaa 
cgaacaactgtagatgaacttaatttgatgacagaacgtgatattcaattatatgacgat 
atcaatttaagtttgcctgagatagatgatgcgcaaacagttgttaccttatttgagcaa 
caagt tgaagcaacgccgaa tea tgt cgc tgtgcaat t tgacggagtgt t tataaca tat 
caaacattgaatgcacgcgcgaatgatttagcacaccgtttgagaaaccagtatggtgtt 
gaacctaatgatcgtgtcgctgtcatagctgaaaaaagtattgagatgataatagcgatg 
ataggtgtgttgaaagctggtggggcttacgtgccaattgatccgaactatccaagtgat 
cgtcaggagtacattttaaaagatgtaacgcctaaagttgtaataacgtaccaagcttta 
tatgaaaatggtaaacaaaatattaatcacattgatttgaataagatagcgtggaaaaat 
attgataatctttctaaatgtaacacgttagaagatcatgcttatgttatttacacgtcg 
gggacaactggtaaccctaaagggacactaattccgcaccgaggtattgttcgcttggtc 
catcaaaatcattatgtaccattaaatgaagagacgacgattttgttatcaggaactata 
gcctttgatgctgcaacatttgaaatatatggtgcattgctcaatggtggaaagctgatt 
gttgctaaaaaagaacaattattaaatccaatagcggtagaacaattaatcaatgaaaat 
gacgttaatactatgtggttaacctcctcattatttaatcagattgctagtgaacgaata 
gaagtattggtatcgttaaagtatttattaattggtggagaagtattgaatgctaagtgg 
gtggatttgcttaatcaaaaaccgaagcatcctcaaattattaatggttatggaccaact 
gaaaatacaacatttacaacgacgtataatatacctaacaaagttccaaatcgtattcct 
attggtaaaccgattctgggtactcatgtttatatcatgcaaggcgagcgtcggtgtggc 
gttggtattcctggagaattatgtacaagtggctttgggttagctgcaggttatttaaat 
cagccagaattgacagcagataaatttatcaaagattcaaatataaatcagctgatgtat 
agaagtggtgatatcgttcgtttgttacccgatggcaacatagattatttatatcgaaag 
gacaaacaagttaagattcgagggtttaggattgagttgtcagaggttgagcatgcgctc 
gagcgtatacaaggtattaataaagcagttgttattgttcaaaatcatgatcaagatcag 
tatatcgttgcttattatgaagcgatgcatacattatcacataataagattaaatcacaa 
ttacgtatgaccttaccggagtacatgataccagttaatttcatgcatattgagcaaatt 
cctattactattaatgggaaattagataagaaggcattgcctatcatggactatgtcgat 
aegga tgee tatgtagcaccgag tacagataccgaacac t tgc tatgecaaat 1 1 1 tgea 
gatattttacatgtgaatcaagtaggtattcatgataatttctttgaattaggtggccat 
tcattaaaagcaacgttagtggtgaatcggatagaggcatctactgggaaacgattacaa 
attggtgatttattacaaaagccaactgtatttgaactagcacaagcgattgctaaggtt 
caagaacaaaactatgaagtgattccagaaactatagttaaagatgattatgtgctgagc 
tctgcacaaaagcgtatgtatttattatggaaatcaaaccataaagatacggtgtataac 
gtaccttttttatggcggttatcatcagaacttaatgtagctcaattgcgacaagcagtg 
cagcgtttgatagcgcgacatgagattttacgaacacaatatattgttgtagatgatgag 
gttcgacaacgtattgtggcagatgttgcagttgactttgaagaagttaacacgcatttt 
acggatgaacaagaaatcatgcgccaatttgtagcaccttttaatttggaaaagccaagt 
caaattagagtgagatacattagaagtcccttacatgcatacctctttatagatacgcat 
catatcattaatgacggtatgagtaatatacaattaatgaatgatcttaacgcactttat 
caacataaattattgttaccacttaaattgcaatataaagactatagtgagtggatgtcg 
catcgtgatatgacgaaacatagacaatattggttatctcaattcaaagatgaagtacct 
attttaagcttaccgacagactatgttagaccaaatattaaaacgacaaatggagcaatg 
atgtcatttacaatgaatcaacaaatgagacagctacttcaaaagtatgtagaaaagcat 
caaattactgattttatgttctttatgagtgtggtcatgacgttgttaagtagatatgct 
cgaaaagatgatgttgttgtcggtagtgtgatgagtgcgcgtatgcataaaggcacggag 
caaatgctaggcatgtttgctaatacgttggtatatagagggcaaccgtcacctgataaa 
atgtggacacagtttttacaagaggttaaggaaatgagtttggaggcatacgagcatcaa 
gaatacccattcgaatgtttagtaaatgacttagatcaatcacatgatgcctcacggaat 
ccattatttgatgtcatgttagtactacaaaacaatgaaacgaatcatgctcattttggg 
catagtaaattaacacacattcaacccaaatcagtgacggcgaaatttgatttatctttc 
atcattgaagaagatcgcgatgactatacaatcaatatcgagtataataccgatttatat 
cactcagaaacagttcgtcacatgggtaatcaatgtatgattatgattgattatattttg 
aagc a t c aaga tacac t ac aaa 1 1 tg t ga tat ac c aaacggcacggaggaac 1 1 c taaat 
tgggtcaatacgcatgttaacgatcgaatgcttaatgtcccgggaaataaatctatcata 
agttactttaatgaagttgtctcacgacaaggtaatcatgttgcgctagtcatgaatgat 
ttgacaatgacgtatgaaacattacgcaactatgtggatgccattgcgcacatgctccta 
tcaaatggtgtgggcaatggtcaacgggttgccttgtttacagaacgtagttttgaaatg 
attgcggcgatgttggcgacagttaaagtaggtgcatcttatatacctatcgatattgat 
tttccgaataaacgacaaggtgcaattttggaggatgctaaagtaactgcagtcatgtct 
tacggcgttgaaattgaaacgacattaccagtcattcaattggaaaatgctaaaggcttt 
gttgaatcaaaggaaaatgaacaatatgatgatttacatggcaatcaacttgaaaacaca 
gcgatgttagataatgagatgtatgctatttacacatctggtacgaccgggatgcctaaa 
gggg t tgeca tacgacaacgaaa 1 1 tgt tgaa 1 1 tag tgeatgea tggtcaac tgaa t tg 
caattaggcgacaatgaagtatttttgcaacatgcaaatattgtttttgatgcatcagtt 
atggagatttattgttgtttgttaaatggtcatacgcttgtgattccagatagagaggaa 
cgtgttaatccagaacagttacaacaactcattaataagcatcgtgtgacggttgcgtcg 
attccgttacagatgtgtagtgttatggaagacttttatattgaaaagttgattacaggc 
ggggcaactagtacggcatcctttgttaaatatattgagaagcattgtggcacgtatttc 
aatgcctatggaccatctgagtcaacagtcatcacatcgtattggtcacatcattgtggt 
gatttgatacctgagacgattccaattggcaaacccttatctaacatccaagtgtatatt 
atgtcagatggtttgttatgcggtattggtatgccaggcgagttgtgtattgcaggtgat 
agtttagcgataggatatattaatcgtccagaattaatggctgataaatggcaaaataat 
ccatttggtaaaggaaagttgtatcatagtggtgatttagcacgttatacatctgatggt 
caaattgaatttttaggaagaatagataaacaagtgaaagttaacgggtaccgtattgaa 
cttgatgaaattgaaaatgcaatattagctattcgtggtatatctgattgtgttgtaaca 
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gtaagtcactttgatacgcatgatatattgaatgcttattatgtcggagagcaacaagtg 
gaacaggatttgaagcaatatttaaatgatcagctgcctaagtatatgattcctaagact 
ataacgcatatcgattgtatgccattaaccacgaatgacaaggtggatactacgcgtttg 
ccaaatccatcacctatacaacagtctaataaagtgtatagcgaaccctctaatgaaatt 
gagcagacatttgttgatgtatttggagaggtattgaaacaaaatgatgtcggtgttgac 
gatgatttctttgaacttggtggtaactcattagaggcgatgttagttgtctcgcattta 
aaacgatttggccatcatatttcaatgcagacattataccaatataaaaccgtgcgacag 
attgttaattatatgtaccaaaatcaacaatcattagttgcattaccggataatctttcg 
gaattacaaaagattgttatgtctcgttataacttgggtattttagaggatagtctaagt 
catcgacctctaggaaatacactattgactggcgcgacaggttttttaggtgcttatctg 
attgaagtactacaaggatacagtcatcgcatttattgtttcatacgtgctgataatgag 
gaaatagcatggtataagttgatgacgaatttaaatgattatttttcagaagagacggtt 
gaaataatgttatcaaacattgaagtcattgttggtgatttcgagtgtatggatgatgtt 
gttttaccagaaaacatggatacgattattcatgcaggtgctcgtacagatcactttggt 
gatgatgatgaatttgaaaaagtaaatgttcaaggtactgttgatgtcatacgtttggca 
caacaacatcatgcaaggttaatatatgtgtctacgataagtgtgggaacttattttgat 
atagacacagaagatgtgacattttcagaagcggatgtctataaagggcaactactaaca 
tcaccatatacacggagcaaattttatagtgaattaaaagtattagaagctgtaaataat 
ggcttagatggtcggattgtacgtgttggtaatttgacgaatccttacaatggaagatgg 
catatgagaaatataaagactaaccgtttttcaatggtaatgaatgatttgttacaactg 
gattgtatcggggttagcatggctgaaatgcctgtagatttttcttttgtggatacgact 
gcaagacaaattgtcgcattagcacaggtcaacacaccacaaatcatttaccatgtgcta 
tcacctaataaaatgccggtgaaatctttgttagaatgcgttaagcgcaaagaaattgaa 
ctcgtcagcgatgaatcatttaatgaaattttacagaaacaagacatgtacgaaacgatt 
ggattaactagtgttgaccgtgaacaacaactagcaatgatagatacaacattaacatta 
aaaataatgaatcacatcagtgaaaaatggccaacgataactaacaattggctgtatcat 
tgggcacaatatatcaaaacaatattcaataag 
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210. 


atgaccaaagaacaacaacttgcagaacgaattattgctgcagtaggtggtatggataat 
atagatagtgtcatgaactgtatgacacgtgtgcgtattaaagtattagatgagaataaa 
gtagatgaccaagaactaaggcatattgatggtgtcatgggtgttatacacgatgaacgc 
attcaagttgtggttggacctggtacagtcaataaagtggctaatcatatggcggaatta 
agtggtgttaaactaggtgacccaataccacaccatcacaatgatagtgaaaaaatggac 
tataaatcatatgcagctgataaagcaaaggcgaataaggaagcgcataaagcaaaacaa 
aagaatggtaagttgaataaagtattgaaatcaattgccaatatctttataccgttgatt 
cctgcatttattggagctggattaattggtggtattgcagcagtactgagtaacttaatg 
gtggcaggctatatttcaggtgcttggattacgcaacttataacagtatttaatgtcatt 
aaagacggtatgttagcatacttagctattttcactggtattaatgcggctaaagaattt 
ggtgcgacaccaggacttggtggcgtgattggtggtacaacgttattaacgggtattgct 
ggtaaaaatattttaatgaatgtcttcactggagaaccattgcaacctggacaaggtggg 
attattggcgttatttttgccgtttggattttaagtattgtcgaaaagagattacataaa 
attgtgccaaatgcgattgatattattgtaacgccgactattgcattgttgattgtagga 

C CaLtaaCCai-CCl-L.aCC LCLatyCLdLLayCayyutLuy LULuoyaLay tLuay uui>ca 

gtagttaacggaattattagtattggtggcgtatttagtggatttatcattggtgcaagc 
ttcctaccgttagttatgttagggcttcatcatatttttacgccaattcatatagaaatg 
attaaccaatcaggtgctacttacttattgccaattgcagcgatggctggtgctggacaa 
gtaggtgccgcattagcactttgggtaagatgtaaacgcaacacaacattacgtaatact 
ttaaaaggtgcattgccagttggtttcctaggtatcggagaaccattaatctatggtgtg 
actttgccattaggtcgacctttcttaactgcttgtattggtggtggtattggtggcgct 
gtaataggtggaattggacatattggtgccaaagcaataggcccaagtggtgtgtcacta 
ttaccattaatctcagataatatgtatttaggttatattgcaggattacttgctgcgtat 
gctggtggattcgtttgtacatatttatttggaacgacaaaggcgatgcgacagacagat 
ttgttgggtgat 


211. 


atgtctaaaattttaaaatgtatcacgttagccgtggtaatgttattaatcgtaactgca 
tgtggccctaatcgttcgaaagaagatattgataaagcattgaataaagataattctaaa 
gacaagcctaaccaacttacgatgtgggtggatggcgacaagcaaatggcgttttataaa 
aaaat tacggatcaatatac taaaaaaac tggca tcaaagtaaagcttgtaaa ta t tggt 
caaaatgatcaactagaaaatatttcgctagacgctcctgcaggaaaaggtccagatatc 
tttttcttagcacatgataatactggaagtgcctatctacaaggcttagctgctgaaatc 
aaattatcaaaagatgagttgaaaggtttcaataagcaagcacttaaagcgatgaattat 
gacaataagcaactagcattgccagctatcgttgaaacaaccgcacttttttataataaa 
aaattagtgaaaaatgcaccgcaaacgttagaagaagttgaagctaatgctgccaaacta 
actgatagtaaaaagaaacaatacggtatgttatttgatgctaaaaatttctattttaat 
tatccgtttttattcggcaatgatgattatattttcaagaaaaatggcagtgaatatgat 

auLCaCCayC LayyaCuaaaL tCaaaacatgxcy tCaayaatyc cyaacgaL uacaaacicL 

tggtacgacaaagggtatcttcctaaggcagcaacacatgatgtcatgattggtcttttt 
aaagaaggaaaagtaggacaatttgtcactggaccgtggaacattaatgaatatcaagaa 
acgtttggtaaagatttaggagtaacaacattacctacagatggtggcaaacctatgaaa 
ccatttctaggtgtacgtggttggtatttatctgaatatagtaaacataagtattgggct 
aaagatttaatgctgtatatcactagtaaagatacattacaaaaatatacagatgaaatg 
agcgaaattactggacgtgttgacgtgaaatcatctaatccaaatttaaaagtgtttgaa 
aagcaagcacgtcatgc tgaaccgatgcc taa tat tec tgaaatgcgacaagt t tgggaa 
ccgatgggcaatgcaagcatatttatttcaaatggtaagaatcctaaacaagcgttagat 
gaggcgacgaatgatataacgcaaaatattaagattcttcatccatcacaaaatgataag 
aaaggagat 


212. 


gtgaaagcattgaaattatatggcgtggaagatttacggtatgaggataatgaaaagcca 
gtcattgaaagtgcgaatgacgttattattaaagtacgagcgactggcatatgtggttca 
gacacgtcacgatacaaaaaaatggggccatacattaaaggtatgccatttggtcatgaa 
ttttcaggtgtagtagatgccattggaagtgatgttacgcatgttaatgtgggcgacaaa 
gtgacaggttgcccagcaataccttgttatcaatgcgagtattgtttaaaaggtgaatat 
gcacgatgtgaaaagttattcgtcattggctcatatgaacctggatcgttcgcggaatat 
gtcaaattgccagcgcaaaatgttttaaaggttccagacaatgttgattacattgaagca 
gcaatggttgagccatcagccgttgttgcgcatgggttttataaatcgaatatacaacct 
ggtatgactgttgcagtaatggggtgtggcagtataggtttgttagctattcaatgggca 
cgaatatttggtgctgcacatatcatcgctatagatatagatgcgcataaactagatatt 
gcaacatcattgggcgcacatcaaacaatcaattcaaaagaagaaaatcttgagaaattc 
atcgaaaatcattacgccaatcaaatcgatttagctatagaatcatcaggtgctaaagtt 
acgattggtcaaatattgacgctacctaaaaaaggtggcgaggtggtattactcggaata 
ccatatgatgatattgagattgatcgcgttcattttgaaaaaattctgcgtaacgagttg 
acagtatgtggctcttggaactgtttgtccagtaattttccgggcaaagagtggacggca 
accttacattatatgaagacgaaagatattaatgtaaagcctattatttctcatttttta 
ccg t tagaaaaaggcccggagacat t tga taaa t tagt taacaagaaagaacgat t tga t 
aaagtcatgtttacgatttat 


213. 


atgcaagcattacaaacatttaattttaaagagctaccagtaagaacagtagaaattgaa 
aacgaaccttattttgtaggaaaagatattgctgagattttaggatatgcaagatcagac 
aatgccattagaaatcatgttgatagcgaggacaagctgacgcaccaatttagtgcatca 
ggtcaaaacagaaatatgatcattatcaacgaatcaggattatacagtctaatcttcgat 
gcttctaaacaaagcaaaaacgaaaaaatcagagaaaccgctcggaaattcaaacgatgg 
gtaacatcagatgtcctaccagctattcgcaaacacggtatatacgcaacagacaatgta 
attgaacaaacattaaaagatccagactacatcattacagtgttgactgagtataagaaa 
gaaaaagagcaaaacttacttttacaacaagaaatcggagaactaaaacccaaagcagac 
tatgtagatgaaatcttaaagtcaactggcacattagccacaactcaaatcgcggcagac 
tacggtatatcagcacaaaagttaaacaaactactacacgaagctagactacaacgaaaa 
gtaaataaacagtgggtgctttactcagaacacatgggcaagagttacacagaatcagac 
actatagcaattgtacgctctgacggtagagaagacacagttttacaaactagatggaca 
caaaaaggcagattgaaaatacatgaaatcatgactgaattcggttatgaagctaattta 
aorq"cicracfcg 


214. 


atgaaattaaaatcattagcagtgttatcaatgtcagcggtggtgcttactgcatgtggc 
aatgatactccaaaagatgaaacaaaatcaacagagtcaaatactaatcaagacactaat 
acaacaaaagatgttattgctttaaaagatgttaaaacaagcccagaagatgctgtgaaa 
aaagctgaagaaacttacaaaggccaaaagttgaaaggaatttcatttgaaaattctaat 
ggtgaatgggcttataaagtgacgcaacaaaaatctggtgaagagtcagaagtacttgtt 
gctgataaaaataaaaaagtgattaacaaaaagactgaaaaagaagatacaatgaatgaa 
aat gat aactt taaa tat agega tgc t a taga t tac aaaaaagecat t aaagaaggacaa 
aaagaatttgatggtgatattaaagaatggtcacttgaaaaagatgatggcaaacttgtt 
tacaatatcgatttgaaaaaaggtaataaaaaacaagaagttactgttgatgctaagaac 
ggtaaagtattaaagagtgagcaagatcac 
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215. 


atgaaaatgaaaaatattgcaaaaataagtttgttattaggaatattagcaacaggtgta 
aacactacaacggaaaaaccagttcatgccgaaaagaaacctattgtaataagtgaaaat 
agcaaaaaattaaaagcttattataatcaacctagtattgaatataaaaatgtgacaggt 
tatatcagtttcattcaaccaagtattaaatttatgaatatcatagatggtaattctgtt 
aataatattgctttaattggcaaagataagcaacattatcatacgggtgtacatcgtaat 
cttaatatattttacgttaatgaggataagagatttgaaggtgcaaagtactctattggg 
ggtatcacgagtgcaaacgataaagctgtcgacctaatagcagaagcaagagttattaaa 
gaagatcatactggtgaatatgattatgactttttcccatttaaaatagataaagaagcg 
atgtcattgaaagagattgattttaaattaagaaaataccttattgataattatggtctt 
tacggtgaaatgagtacaggaaaaattacagtcaaaaagaaatactatggaaagtataca 
tttgaattggataaaaagttacaagaagaccgtatgtccgatgttatcaatgtcacagat 
a t tga tagaa t tgaaa tcaaagt ta taaaagca 


216. 


mrktld-vctigpaseseendeklinagiiuivarlnfshgsheehkgridtirkvakrldki 
vail Idtkgpeir thnmkdgi i elergnevi vsmnevegtpekf svtyenl indvqvgsy 
i 1 lddgl ielqvkdidhakkevkcdi lnsgelknkkgvnlpgvrvs Ipgi tekdaedir f 
gikenvdf iaasf vrrpsdvl eirei leeqkanisvf pki enqegidniaeil evsdglm 
vargdmgveippekvpmvqkdl irqcnklgkpvi tatqmldsmqrnpra traeasdvana 1 
iydg tdavml sgetaaglypeeavktmrni avsaeaaqdykkl lsdr tklve t s 1 vnaig 
i svahtalnlnvkai vaa tesgs tar tiskyrphsdi iavtpsee tarqc s ivwgvqpw 
kkgrkstdallnnavatavetgrvsngdliiitagvptgetgttzu^ 
gigrgs wgttlvae tvkdlegkdl sdkvi vtns idet f vpyvekalgl i teengi tsps 
ai vglekgip twgvekavkni snnmlvtidaaqgki fegyanvl 


217. 


mqf dnidsalmalkngep i i wddenrenegdl vavtewmndntinfmakearglicapv 
skdiaqrldl vqmvddnsdi f g tqf tvsidhvdt t tgisayert 1 takklidpsseakdf 
nrpghl fplvaqdkgvl arngh teaavdlakl tgakpagvi ceimnddgtmakgqdlqkf 
kekhqlkmi tiddl ieyrkklepeie f kakvkmp tdf gt f dmygf ka ty tdeeiwl tkg 
airqhenvr lhsacl tgdi fhsqrcdcgaqles smkyinehggmi iylpqegrgigl Ink 
1 rayelieqgydtvtanl algf dedlrdyhi aaqilky f niehinll snnpskf eglkqy 
gidiaerievivpetvhnhdymetkkikmghli 


218. 


mkmkkl vks svas s ialll lsntvdaaqhi tpvsekkvddki tlykt ta tsdndklnisq 
i 1 1 f nf ikdksydkdtl vlkaagninsgykkpnpkdynysqfywggkynvsvss esndav 
nwdyapknqnee f qvqqtlgysyggdinisngl sgglngsks f s etinykqesyr tt id 
rkDiWcsigwgveahkimnngwgpygrdsydptygnel f 1 ggr qs s sna gqn f lp thqmp 
1 1 argnfnp e f i svl shkqnd tkkskikvtyqr emdry tnqwnr lhwvgnnyknqn tvt f 
ts tyevdwqnhtvkl igtdske tnpgv 


219. 


mkkkallplflgimvflagcdyskpekrsgf fyntfvdpmknvldwlgnnllndnyglai 
i i lvl viriil lp f ml snyknshmmrqknikvakpevekiqekvkrar tqeekmaanqelm 
qvykkydmnpiksmlgclpml iqlp i imglyf vl kdqlvdgl f kyphf Iwf dlgrpdiwi 
tiiagvly f iqayvssktnipdeqrqmgyminmvi spimiiwisl s s asalglywsvsaaf 1 
wqthf aniyyekvakkevqp f ieayerehnggsnkkgkntqwskkkkk 


220. 


mnl f rqqkf sirkf nvgi f sal i atvt f is tnp t tasaaeqnqpaqnqpaqpadan tqpn 

anagaqanptaqpaapanqgqpavqpanqggqanpaggaaqpntqpagqgnqadpnnaaq 

aqpgnqatpanqagqgnnqatpnnnatpanqtqpanapaaaqpaapvaanaqtqdpnasn 

tgegsint tl tf ddpais tdenrqdptvtvtdkvngysliimgki gfvnselrrsdmf dk 

nnpqnyqakgnvaalgrvnands tdhgnf ngx sktvnvkpdseli inf t tmgtnskqgat 

nl vikdakkntelatvnvaktg t ahl f kvp t dadr 1 dlqf ipdntavadasr i t tnkdgy 

kyysf idnvglf sgshlyvknrdlapkatnnkeytinteignngnfgas lkadqfkyevt 

lpqgvtyvnnsl ttt f pngneds tvlknmtvriydqnankvtf tsqgvttargthtkevl f 

pdks 1 kl sykvn vani d tpkni d f n ekl tyrtasdwinnaqpevtl tadpf svavemnk 

dalqqqvnsqvdnshyt tas i aeynklkqqad t i lnedanhvkt anrasqadidgl vtkl 

qaal idnqaaiaeldtkaqekvtaaqqsWwtqdevaalvtkinndknnaiaeinkqtta 1 

qgvttekdngiavleqdvitptvkpqakqdiiqavttrkqqikksnaslqdekdvandki 

gkietkaikdidaattnaqveaiktkaindinqttpattakaaaleefdevvqaqidqap 

Inpdttoeevaeaierinaakvsgvkaieatttaqdlervkneeiskienitdstqtkmd 

aynevkqaatarkaqnatvsnatneevaeadaavdaaqkqglhdiqwkskqevadtksk 

vldkinaiqtqakvkpaadtevenayntrkqeiqnsnas tteekqaay teldtkkqear t 

nldaantnsdvttakdns iaainqvqaattkksdakaeiaqkaserktaieamnds t tee 

qqaakd3cvdqawtana<Udnaaam<^dnakttoeatiaaitpdanvkpaakqaiadkv 

qaqetaidgnngstteekaaakqqvqtekttadaaidaahtnaeveaakkaaiakieaiq 

patttkdQakeaiatkanerktaiaqtqditaeeiaaanadvdnavtqansnieaansqn 

dvdqakttgensidqvtptvnkkatarneitailnnklqeiqatpdatdeekqaadaean 

tengkanqaisaatOaaqvdeakanaeaainavtpkvvk3cqaakdeidqlqatqtnvinn 

dqnatteekeaaiqqlatavtdaknnitaatddngvdqakdagknsiqstqpatavksna 

kndvdqavttqnqaidnttgatteeknaakdlvlkakekayqdilnaqttndvtqikdqa 

vadiqgi tadt tikdvakdelatkaneqkal iaqtadat teekeqanqqvdaql tqgnqn 

ienaqsiddvntakdnaiqaidpiqas tdvktnarael 1 temqnki tei lnnne t tneek 

gndlgpvraayeeglnninaatttgdvttakdtavqlcvqqlhanpvkkpagkkeldqaaa 

dkk tqi e qt pn as qqe indakqe vd t e Inqak tn vdqs s tneyvdna vkegkakina vk t 

fseykkdalakiedaynakvneadnsnastsseiaeakqklaelkqtadgnvnqatskdd 

ievqihndldnindytiptgkkesattdlyayadqkJcnnisadtnatqdekqqaikqvdq 

nvqt al es inngvdngdvddal tqgkaaidaiqvdat vkpkanqai e vkaed t ke s i dqs 

dql taeektealamikqi tdqakqgi tdat t taevekakaqgleaf dniqids tekqkai 

eele taldqieagvnvnada t teekeaf tnal edi 1 s ka tedi sdqttnaeia tvknsal 

eqlkaqrinpevkknaleairewnkgi ei iknadadasakeiar tdlgryf dr f adkld 

ktqtnaevaelqnvtipaieaivpqndpdandtnngidnndatansnanatpentgqpnv 

se t tangkadasp t tpnnsdaa tge tta tsa tddandkpqannnss vdas tnsp tmdndv 

tskpeves tnngt tdkpvte tdnatpaes ttnnns tt tatnenap tgs ta tap t tas tea 

ass adskdnasvndskqnaevnnsaesqs tndkvaqpksenkakaekdgsds tnqsrnves 

t tetlpsadi tepnvpsntskdkees t tnqtdagqlksetnvasneadkspskadtevsn 

kps t sas seakekmt s tnl sqkdd ta t ad tnd tqks vgs aannkatqndganaspa t vsn 

gsnsanqditanvtotddhqaktksaqqgkvnkakqqaktlpdtgitishnddlpyaelalga 

gmaf lirrf tkkdqqtee 


221. 


mklks fvta tlalgl 1 s tvgaalpsheas adsnngykemtvdgyhtvpyt i s vdgi talh 
rtyf i f penknvlyqeidskvknelasqrgvt tekinnaqtaty tl tlndgnkkwnlkk 
nddaknsidpstikqiqiwk 


222. 


maikkykpi tngrrnmt s ldf aei tk t tpeks llkplpkkagmnqgkl tvrhhggghkr 
qyrvidfkrnkdginakvdsiqydpnrsanialvvyadgelcryiiapkglevgqivesga 
eadikvgnalplqnipvgtwhnielkpgkggqiar s agasaqvlgkegkyvl irl rsge 
vrmil s tcra tigqvgnl qhel vnvgkagrsrwkgirpt vrgs vmnpndhphgggegrap 
igrpspmspwgkptlgkktrrgkkssdklivxgrkkk 
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223. 


mlvntfnpfdnlllssliaaipivlfllcltvfkmkgiyaaittlwtlliaipffklpv 
gi asgaweg f f qgi ipigyi vmmavl lyki tvesgqf 1 tiqds i tni sqdqriqvll ig 
fafnaflegaagfgvpiaicallltqlgfnplkaamlclvanaasgafgaigipvgwet 
Iklpgdvsvlgvsqsatltlaiinfiipfllifiidgfrgvketlpailwsitytltqg 

XX CVrSyPGXaClXipp JLi. OUxajLciVLBi^ 

pfivltvivmivreapffknlflpngalsslvflcfiilpgtisevthkplvltlniigqtgt 
ailltiiitilmskkvnfkdagrlfgvtfkelwlpvlticfilaiskittygglsaamgq 
giakagnvf pvl spi lgwigvf mtgs wnimsl f api qas vaqqig tsgsl 1 vsan tvgg 
vaaklispqsiaiataavkqvgkesellkmtlkysvcllificiwtfilsll 


224. 


mlknki 1 1 tt 1 svs 1 lapl anpl lenakaandtedigkgs diei ikr tedkt snkwgvtq 

ni(jlQ r v KCLK jcyn k.u a. x x x Kiucjy iissiu t yyny mt uui v & aiiix v/y i. qy uul y a. js. ixiuny v 

s 1 iny lpknki es tnvsqi lgyniggnf qs aps lggngs f nysksi sy tqqnyvseveqq 
nsksvlwgvkans f atesgqksaf dsdl f vgykphskdprdyf vpdselppl vqsgf rips 
f iatvshekgssd tse f ei tygrnmdvthaikr s thygnsyldghrvhnaf vnrny tvky 
evnwkthe ikvkgqn 


225. 


mkinnkl vkss vat smal 1 1 1 sg tanaegki tpvs vkkvddkvt lykt ta tadsdkf ki sq 

iX t. XllX X A,UAoyuA.U L.J. v J. Jia t^ii ii(o y i v A.pJipuuy d jviy wy aJ^y 11 V D ^ o O^oUUS v 

nwdyapknqnee f qvqntlgyt f ggdisisnglsgglngnt af setinykqesyr 1 1 1 s 
m tnyknvgwgve ahkimnngwgpygrds f hptygne 1 f lagrqs sayagqnf iaqhqmp 
1 1 srsnf npe f 1 s vl shrqdgakkski tvtyqremdlyqirwng fywaganyknf ktr t f 
ks tyeidwenhkvkl ldtketennk 


226. 


mmren&ylnrsdieqaggiihsqvyvdaltealta^ 

i i ainpshiggehaisgikwigskhdnp skrnmerasgvii lndpe tnypiavmeasliss 
jdx taavs vi aakhlakkg f kdl ti i gcgl i gdkqlqbiul eqf dliisrvf vydqf ssacar 
t vdrwqqqrpe inf iatenakeavsngewi tc t vtdqpyieydwlqkgaf isni simdv 
hkevfikadkvvvddwsqcnrekktiiiqlvlegkfskealhaelgqlvtgdipgreddde 
i i llnpmgmaiedis sayf iyqqaqqqnigt tlnly 


227. 


mkkintvi f gtrpeaikmapl vkeidhngnf eani vi taqhrdmldsvlsi f diqadhdln 
imqdqqtlagl tanalaklds i ineeqpdmi lvhgdt tt t f vgslaafyhqipvghveag 
1 r thqkyspf peelnrvmvsniaelnf ap tviaaknl 1 f enkdkeri f i tgntvidal s t 
tvqndfvs ti inkhkgkkwl 1 tahrrenigepmhgi fkavrdladeykdwf iypmhrn 
pkvraiaekylsgrnrieliepldaiefhnftnqsylvltdsggiqeeaptfglqpvlvlr 
nhterpegveagtsrvigtdydni vrnvkql ieddeayqrmsqannpygdgqasrri cea 
ieyyfglrtdkpdefvplrhk 


228. 


mimgnlrfqqeyfriykrmtestthrnay 

dvttddnl tmilhef lpf ieikqvpss sanydleaf f kqels tyhfadspl f kvkl f qf a 
daayilldfhvs i f ddsqidi f lddlcnayrgntvinntrqhahinrnddkdnqdashia 
Idsnyf rlennsdiiiid^fpikhpfeqalyqtylid<tatsidmaslavsvylanhimsq 
qhdvtlgihvpshlpndlhgxii vpl 1 1 tidakdvcqrf ttdfhkcvlqnmsqlgcakssl 
sletifhcyhhiransccadviedvhqix^ 

1 1 sdl vrniylqi teengnkrt tvdelnlmterdiqlyddinlslpeiddaqtvvt 1 f eq 
qvea tpnhvavqf dgvf i tyqt lnar andlahr 1 rnqygvepndrvaviaeks iemi iam 
igvlkaggayvpidpnypsdrqeyilkdvtpkwityqalyengkqniiiliidlnl^ 
idnlskcntledhavviytsgttgnpkgtliphrgiv^ 

af daat f eiygallnggklivakkeql lnpiaveql inendvntntwl ts si f nqiaseri 
evl vslkyll iggevlnakwvdl lnqkpkhpqiingygptentt f 1 1 tyniprxkvpnrip 
igkpi lgthvyimqgerrcgvgipgel c tsgf glaagylnqpel tadkf ikdsninqlmy 
rsgdivrllpdgiiidylyrkdkqvkirgfrielsevehaleriqgirikavvivqnhdqdq 
y i vayyeamh tlshnkiksqlnnt xpeymipvn fmhi eqipi t ingkl dkkalpimdyvd 
tdayvaps tdtehl lcqi f adilhvnqvgihdnf f elgghslkatlwnr ieas tgkrlq 
igdl lqkp tvf elaqaiakvqeqnyevipe tivkddyvlssaqkrmyl lwksnhkdtvyn 
vp f lwrl s s e Invaqlrqavqrl iarhei lr tqyi vvddevrqr ivadvavdf eevnthf 
tdeqeimrqfvapfnleJqpsqirvryirsplhaylfidthM 

qhkl 1 Ip lklqykdysevnnshrdmtkhrqywl sqf kdevpilslptdyvrpnikt tngam 
ms f tmnqqmrql 1 qkyvekhqi tdfmf fmswmt 1 1 siyarkddvvvgsvmsarmhkgt e 
gmlgmfantlvyrgqpspdkmwtqflqevkemsleayehqeypfeclvndldqshdasrn 
pi f dvml vlqnnetnhahf ghskl tliiqpks vtakf dl s f i ieedr ddytinieyntdly 
hs e tvrhmgnqcanimidyi lkhqdtlqicdipng teel lnwvnthvndrmlnvpgnks ii 
syf ne ws rqgnhval vmndl tm tye 1 1 rnyvdai ahml 1 sngvgngqrval f ter s f em 
iaanaatvkvgasyipididfpnkrx^ailedalcvtavinsygveiettlpviqlenakgf 
veskeneqyddlhgnqlentamldnemyaiytsgttginpkgvairqriillnlvhawstel 
qlgdnevf lqhanivfdasvmeiyccllnghtlvipdreervnpeqlqqliixklirvtvas 
ipl qmcsvmedf yi ekli t gga t s tas f vkyi ekhcg tyf naygpses tvi tsywshhcg 
dl ipe tip igkplsniqvyimsdgllcgigmpgelci agdslai gyinrpelinadkwqnn 
p f gkgklyhsgdlarytsdgqief lgridkqvkvngyrieldei enailairgisdcwt 
vshf dthdilnayyvgeqqveqdlkqylndqlpkymipkti thi dcinpl t tndkvdt trl 
pnpsp iqqsnkvysepsneieqt f vdvf gevlkqndvgvdddf f elggnsl eaml wshl 
krf ghhi simjtlyqyktvrqi vnymyqn^ 

hrplgntlltgatgflgaylievlqgyshriycfiradneeiawyklmtnlndyfseetv 
eiml sni evi vgdf ecmddwlpenmdti ihagar tdhf gdddef ekvnvqgtvdvir la 
qqhharliyvs tisvgtyf didtedvtf seadvykgqll tspytrskf yselkvl eavnn 
gldgr i vrvgnl tnpyn grwhmmi k tnr f smvmndl lqldcigvsmaempvdf s f vdt t 
arqivai aqvu upqx xynvx spmunpvjtsx x ecvitr Jte x e ± v sues ine x x qjcqamye u x 
gl t s vdreqqlamid 1 1 1 tlkimnhi sekwp ti tnnwlyhwaqy ikt i f nk 


229. 


m tkeqql aer i i aavggmdnids vmncmt rvr i kvldenkvddqe lrhi dgvmgvihder 
iqvwgpgtvnkvaiihmaelsgvklgdpiphhhndsekindyksyaadkakankeahkakq 
kngklnkvlks iani f ip 1 ipa f igagl iggi aavlsnlravagyisgawi tqli tvf nvi 
kdgmlay lai f tginaakef gatpglggviggt tl 1 tgi agkni lmnvf tgeplqpgqgg 
iigvifavwilsivekrlhkivpnaidiivtptiallivglltififmplagfvsdslvs 
wngi i si ggvf s gf i i gas f lpl vmlglhhi f tpihieminqsgatyl lpiaamagagq 
vgaalalwvxckrnttlrntlkgalpvgflgigepliygvtlplgrpfltacigggigga 
viggighigakaigpsgvs 1 lpl isdnmylgyi agl laayaggf vc tyl f gttkamrqtd 
llgd 



WO 02/059148 PCT/EP02/00546 



- 57 - 



230. 


ms Jci lkci t lawml 1 i vtacgpnrskedidkalnkdnskdkpngl tmwvdgdkqmafyk 
kitdqytkktgikvklvniggndqlenisldapagkgpdif flahdntgsaylqglaaei 
kl skde 1kg f nkqalkamnydnkql alpai ye t tal f ynkkl vknapqt leeveanaakl 
tdskkkqygml f dakn f yf nyp f 1 f gnddyi fkkngseydihqlglnskhwknaerlqk 
wydkgylpkaathdvmigl f kegkvgqf vtgpwnineyqe t f gkdlgvt tip tdggkpmk 
p f 1 gvrgvylseyskhkywakdlmlyi tskd tl qky tdemsei tgrvdvks snpnlkvf e 
kqarhaepntpnipemrqvwepmgnasi f isngknpkqaldeatndi tqnikilhpsqndk 
kgd 


231. 


vkal klygvedl ryednekpviesandvi ikvra tgi cgsdtsrykkmgpyikgmpf ghe 
f sgwdaigsdv thvnvgdkvtgcpaipcyqceyclkgeyarcekl f vi gsy epgs f aey 
vklpaqnvlkvpdnvdyieaamveps awahg f yksniqpgmtvavmgcgs igl laiqwa 
rifgaahiiaididahkldiatslgahqtinskeenlekfienhyanqidlaiessgakv 
uigqxxcxpwty y evvxxy ipyuuxeiciivu 
tlhymktkdinvkpi i shf lplekgpe t f dklvnkker f dkvmf tiy 


232. 


mqalqtfnfkelpvrtveienepyfvgkdiaeilgyarsdnaimhvdsedklthqfeas 
gqnrami i inesglysl i f daskqsknekire tarkf krwvtsdylpairkhgiyatdnv 
lecjci Kupuy x x lvjl tey JiJtefic qax x x qqe xy e x Kjp Jtaciy vue x x its i»g txau vt^x aau 

ygisaqklnkllhearlqrkvnkqwvlysehingksytesdtiaivrsdgredtvlqtrwt 
qkgrlkiheimtefgyeanlgga 


233. 


mklkslavlsmsavvltacgndtpkdetkstesntnqdtnttkdvialkdvktspedavk' 
kaee tykgqkl kgi s f ensngewayk vtqqksgees e vl vadknkkvixikk t eked tmne 
ndn f kysdaidykkaikegqke f dgdikews lekddgklvynidlJckgnkkqevtvdakri 
gkvlkseqdh 


234. 


mkiiOaiiakislllgilatgvntttekpvhaekkpivi^ 

yis f iqps ikf mni idgnsvnnialigkdkqhyhtgvhrnlni f yvnedkr f egakys ig 
gi tsandkavdli aearvikedbtgeydydf f pf kidkeamslkeidf klrkylidnygl 
ygems tgki tvkkkyygky t f eldkklqedrmsdvinvtdi dr i eikvika 


235. 


Ttgaaaaatattttaaaagtttttaatacaacgattttagcgttaattatcatcatcgcg 

Acattcagtaattctgcaaatgccgcagatagcggtactttgaattatgaggtttacaaa 

Tacaataccaatgacacgtcaattgctaatgactattttaataaaccggcaaagtacatt 

Aagaaaaatggtaaattgtatgttcaaataactgtcaaccacagtcattggattactgga . 

Atgagtatcgaaggacataaagaaaatattattagtaaaaacactgccaaagatgaacgc 

Acttctgaatttgaagtaagtaagttgaacggtaaaatagatggaaaaattgacgtttat 

Atcgatgaaaaagtaaatggaaagccattcaaatatgaccatcattacaacattacatat 

Aaatttaatggaccaactgatgtagcaggtgctaatgcaccaggtaaagatgataaaaat 

Tctgcttcaggtagtgacaaaggatctgatggaacgactactggtcaaagtgaatctaat 

Agttcgaataaagacaaagtagaaaatccacaaacaaatgctggtacacctgcatatata 

Tatacaataccagttgcatccttagcattattaatcgcaatcacattgtttgttagaaaa 

aaatctaaaggcaatgtggaa 


236. 


atgacaaaacattatttaaacagtaagtatcaatcagaacaacgttcatcagctatgaaa 
aagattacaatgggtacagcatctatcattttaggttcccttgtatacataggcgcagac 
agccaacaagtcaatgcggcaacagaagctacgaacgcacctaataatcaaagcacacaa 
gtttctcaagcaacatcacaaccaattaatttccaagtgcaaaaagatggctcttcagag 
aagtcacacatggatgactatatgcaacaccctggtaaagtaattaaacaaaataataaa 
tattatttccaaaccgtgttaaacaatgcatcattctggaaagaatacaaattttacaat 
gcaaacaatcaagaattagcaacaactgttgttaacgataataaaaaagcggatactaga 
acaatcaatgttgcagttgaacctggatataagagcttaactactaaagtacatattgtc 
gtgccacaaattaattacaatcatagatatactacgcatttggaatttgaaaaagcaatt 
cctacattagctgacgcagcaaaaccaaacaatgttaaaccggttcaaccaaaaccagct 
caacctaaaacacctactgagcaaactaaaccagttcaacctaaagttgaaaaagttaaa 
cc tac tgtaac tacaacaagcaaagttgaagacaatcac tc tac taaagt tgtaagtac t 
gacacaacaaaagatcaaactaaaacacaaactgctcatacagttaaaacagcacaaact 
gctcaagaacaaaataaagttcaaacacctgttaaagatgttgcaacagcgaaatctgaa 
agcaacaatcaagctgtaagtgataataaatcacaacaaactaacaaagttacaaaacat 
aacgaaacgcctaaacaagcatctaaagctaaagaattaccaaaaactggtttaacttca 
gttgataactttattagcacagttgccttcgcaacacttgcccttttaggttcattatct 

a^fa^t'hhhria a a a/rn a a anaa hr<(*aaa 
ttatudutUL LCaaaayaoaay ao. t-C toaa 


237. 


Lkni lkvfnt til al iii i at £ snsanaadsgtlnyevykyntndtsi andy fnkpakyi 
Kkngklyvqi tvnhshwi tgmsieghkeni iskntakdert se f evsklngkidgkidvy 
Idekvngkpfkydhhynitykfngptdvaganapgkddknsasgsdkgsdgtttgqsesri 
s snkdkvenpqtnagtpayiytipvas 1 al liai tl fvrkks kgnve 


238. 


inUchylnskyqseqrssamldtitmgtasiilgslvyigadsqqvnaateatnapnnqs tq 
vsqats qp inf qvqkdgs sekshmddymqhpgkvikqnnkyyf qtvlnnas f wkeykfyn 
annqel at tvvndnkkadtr t invavepgyks 1 1 tkvhi wpqinynhryt thief ekai 
ptladaakpnnvkpvqpkpaqpktp teqtkpvqpkvekvkptvtttskvednhs tkws t 
dttkdqtktqtahtvktaqtaqeqnkvqtpvkdvataksesrmqavsdnksqqtnkvtkh 
netpkqaskakelpktgltsvdnfistvafatlallgslslllfkrkesk 
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239. 



a tgacaaagaaagaaaagga t ta taaaaaaagtc t tgagcaacaaaaaacacggg taaaa 
atatacaagtcaggaaaaagctgggtaaaagcaagtattaatgaaatagaattgttaaaa 
acaatggggctaccatttttaagtaaaaacgaaatacaagaaaatgtgactgaaaagacg 
aaaggtcataaattaaaaaaaagtgcagctaaaacaacagccctagttggtggagcattt 
acatttaatatgttgaataatcatcaagcatttgctgcctcagaaacaccaatcacctct 
gaaatttcatccaatagtgagacagtagccaatcaaaattcaactacgattaagaactca 
caaaaagaaacagtcaattctacaagtttggaatctaaccattctaatagtacaaataag 
caaatgtcttcagaagttacaaatacagctcaatccagtgaaaaagctggaattagtcaa 
caaagtagtgaaacatcaaatcaatcatctaagttaaatacatatgcctccacagaccat 
gtagagagtacaactattaacaatgataatactgcacaacaagatcaaaataagtcttcg 
aatgtaacctctaagtcaacacaatcaaacacgtcatcctcagaaaagaacattagctcc 
aatttaacccagtcaatcgaaacaaaagcaaccgattcattagcgactagtgaagcaegt 
actagtacaaatcaaatatctaatctgacatcaacatctacttcgaatcaatcgagtcct 
acttcctttgcaaatttaagaacatttagtagatttactgttttgaatacgatggcagca 
ccgacaacaacatcaacgacaacaacttcaagtctgacatctaattctgttgtggtgaac 
aaagataactttaatgaacatatgaatctatctggatctgcgacgtatgatcctaaaaca 
ggtat tgc tacc ttaacgccagacgcatatag tcaaaagggtgccatatctttaaacac t 
cgattagattcaaaccgtagcttccgttttataggtaaagttaaccttggtaatagatat 
gaaggttattctcctgatggtgtagcaggtggagatggcattggctttgcattttcacca 
ggccctttaggacagataggtaaagaaggggctgccgttggaataggcggtttgaataat 
gcctttggttttaaattggatacgtatcataacacatcaactcctagatctgatgctaaa 
gcaaaagcagatccacgtaatgttggtggtggtggtgcttttggtgccttcgtaagtaca 
gatagaaatggtatggctaccactgaggaatcaactgcggctaaattaaatgtacaacct 
ac tgacaattcattccaagattt tgtcattgac ta taatggtgatacaaaagtgatgaca 
gtgacgtacgctggacaaacctttacgagaaatcttacagattggataaaaaacagtggg 
ggtacgacgttttctctatctatgactgcctcaactggtggcgcaaaaaatttacaacaa 
gttcaatttggaacattcgagtatacagaatcagctgttgctaaagtacgctatgtagat 
gcaaatactggtaaggatattatcccgcctaaaaccattgcaggtgaagttgacgggact 
gtaaatatagataaacaattgaacaattttaaaaatttaggttacagttatgtggggaca 
gatgccttaaaagcaccaaattatacagaaacgtcaggtacacctacacttaaattaact 
aactcaagccaaacggtgatttataaattcaaagatgttcaaggtcctcaaattagtgtt 
gatagtcaaactagagaagttggaaagaccattaatccaattacaattactacaactgac 
aatagtaaagacgtattaactacaactgtgacaggtctaccttcagggttatcttttgat 
caaacgactaatacaattattggcacgccaagtgaagtaggaactacaactgtgacagtt 
aatactactgatgctactgggaacgtaacatctaagcaatttacaataacgattcaagat 
acaatcagccctgttgtaaatgtgacgccaagtcaagcatcagaggttttcacgccgatt 
aatccaattacgataactgctacagataatagtggcaaagtggtaacgcatacagtaact 
ggattgccacaaggacttaaatttgatgcatctacgaattcaattgttggaactccaact 
caaataggaacaaatacaatcacgattgagtcaacggatgcgagtggaaataaaactacg 
actaaaattaattatgaagtaacgagaaatagcgcaagtgactctacttccactagcata 
gtaaatagtgtttcaacaagtataagtaatagtacatcgctaagtgatagtgtaaaagcg 
agtcaatcattatcaacaaaagaatcaacaagtaagagtctctcaggttcgttaagtgcg 
tcaacgtcgaatagtgcatcaataaaagcgagtgaatcagcaagcacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatcaataaaagcgagcgaatcagca 
agtacaagtaagaagttatcagaatcagcgagtacgtcaacgtctgatagcgcatcaata • 
aaagcaagcgaatcagcaagtacaagtaagaagttatcagaatcagcgagtacgtcgatg 
tctgatagcgtatcaataaaagcgagcgaatcagcgagtacaagtaagaagttatcagaa 
tcagcgagtacgtcgacgtctgatagcgcatcaacccaagcaagcgaatcagcaagtaca 
agtaaaaagttatcagaatcaacgagtacgtcgacttcagatagtgcatcaacatcaacg 
agtgagagtgactcaacaagtgaaagtacatcgttaagtgactcgacaagtgcgagtctt 
tcagaatcgacaagtacatcaacatccgacagtgcgtccacatcaacgagtgagagtgac 
tcaaacagtacaagtacgtcattgagtgagtcgacaagcacaagtctttcagaatcaacg 
agtacgtcaacatcagatagtgcgtcaacgtcagcaagtgtgagtgactccaatagcgca 
agtacgtcattaagagaatcgacaagtacgagtctttcagactcaacaagtacatcgaca 
•tctgacagtgcgtcaacatcaacgagcgagagcgactccgatagcgcaagtacatcgttg 
agtggctcatcaagtacaagcgtttcagattcaacaagcgcgtcaacatcagaaagtgca 
tcaacgtcaacgagcataagtgactcaaacagtacaagtacgtcattaagtgaatcgaca 
agtacgagtctttcagaatcaacgagtacgtctacatccgacagtgcatccacatcaatg 
agtgtaagcgactcaaatagtgccagcatatctttaagtgagtcgacaagcacaagcgtt 
tcagattcaacaagtacatcgacatcagaaagtgcatcaacgtcaacgagcgagagtgac 
tccaatagcgcaagtacgtcattaagtgagtcgacaagcacaagcgtttcagattcaaca 
agcacatcgacatcagacagtgcgtcaacatcaacgagcgtaagtgattccaatagcgca 
agtacgtcattgagtgagtcgacaagcacaagcatctcagattcaacaagcacgtcgaca 
tcagacagtgcgtcaacatcaacaagtgtgagtgagtcaagcagtacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatctgcatcaacgagtgaatcaaac 
agtacaagtacgtcattaagtggctcgacaagtacgagtctttcaggatcaacgagtaca 
tcgacttcagaaagtgcgtcaacatcaacgagcgtaagtgactccaatagcgcaagtacg 
tcattaagtgaatcgacaagtacgagtctttcagactcaacgagtacatcgacatcagat 
agtacgtctgcatcaacaagtgagagtgactcaaacagtacaagcacatccatgagtgaa 
tcattaagcacaagcgtttcagattcaacaagtacgtcaacgtcagacagtgcatcaacg 
. tcaacaagtgtgagtgactccaatagcgcaagtacgtcattaagtgattcaacaagtaca 
agcatttcagactcaacgagtgcgtcgacatcagatagtgcgtcagagtcagcaagcgagfr 
agtgaatcaacaagtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagat 
tcaacaagtacatcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaaca 
agtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagattcaacaagtaca 
tcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaacaagtgaaagtacg 
tcattaagtggatcatcaagtacaagcgtttcagattcaacaagtacgtcaacgtcagaa 
agtgcatcaacgtcaacgagtgtgagcgactcaaatagtacaagtacgtcattaagtgaa 
tcgacaagtacgagtctttcaaactcaacaagtacgtcaacatcagacagtgcatcaacg 
tcaacgagtgtgagcgactccaatagcgcaagtacatcgttgagtggctcattaagcaca 
aacgtttcagattcaacaagcacatcgacatcagacagtgcttcaacgtcaacaagcgag 
agtgactcgaacagtgcaagcacatcgctaagtggatcattaagtacaagcatttcagac 
tcaacgagtacgtcgacatcagacagtgcgtccacatccacatcagaaagtgcatccaca 
tcaacgagtgtgagtgagtcagacagtgaaagtacatccatgagtgtgagtgactcgaat 
agtacaagtacatcattgagtgactcgacaagtacgagcgtttcagactcaacaagaaca 
tcaacatccgatagtgcatctacatcaaagagtgtaagtgagtcaaacagcgccagtaca 
tcggtaagtggctcaacaagtacaagcatttcagattcatcaagcacgtccacatcaatg 
agtacatctgaaactttcacttctcaatctcctataaatagtgaaagtcaatttattggt 
gatagc t tgtc tgaaga tacaa tcgtgac tcaa tcaaaaaatacgaa ta tgc t taataaa 
actggaaaagattatgatttacaagaacaaagaggttatactgattcagaacaacacaat 
gaaacacaaagtaatcaagctgataatcactcaaacaacctcgatttacttcatcaaaat 
cgt t tacaaga taaagtcgt taaacaaccgac taaaggagaagatggagt tgtaagcaac 
ggttttatagtagcagtagcaatagtattggctatcttcggtttggcaaaaaaatctaga 

aaagacgatgatgatcaagatggtagtaaa . 
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240. 


atgaaaaaaacagttatcgcttctacattagcagtatctttaggaattgcaggttacggt 
ttatcaggacatgaagcacacgcttcagaaactacaaacgttgataaagcacacttagta 
gatttagcacaacataatcctgaagaattaaatgctaaaccagttcaagctggtgcttac 
gatattcatttcgtagacaatggataccaatacaacttcacttcaaatggttctgaatgg 
tcatggagctacgctgtagctggttcagatgctgattacacagaatcatcatcaaaccaa 
gaagtaagtgcaaatacacaatctagtaacacaaatgtacaagctgtttcagctccaact 
tcttcagaaagtcgtagctacagcacatcaactacttcatactcagcaccaagccataac 
tacagctctcacagtagttcagtaagattatcaaatggtaatactgctggttctgtaggt 
tcatatgctgctgctcaaatggctgcacgtactggtgtatctgcttcaacatgggaacac 
atcattgctagagaatcaaatggtcaattacatgcacgtaatgcttcaggtgctgctgga 
ttattccaaactatgccaggttggggttcaactggttcagtaaatgatcaaatcaatgcc 
gcttataaagcatataaagcacaaggtttatctgcttggggtatgt 


241. 


atgaataaaaataaagtgattgtaattggatcaacaaatgtagataaatttcttaatgtt 
aaaaggtttccaaaacccggtgagacattacatattaatcaagctcaaaaggagtttggt 
gggggcaagggagccaa tcaagcca tagcagc tagtaga t tagcagcaga tacaaca 1 1 1 
atcagtaaagttggtaaagatggcaatgccaactttatattggaagatttcaaaaaagca 
ggtattcatacacaatatattttaacttcagaaagtgaagaaactgggcaagcatttatc 
actgttgatgaagcaggacaaaatacgattcttgtttacggtggtgcgaatatgacatta 
agtgcaactgatgttgagatgagtgtggatgcgtttattggtgcagactttgttgtagcg 
cage t tgaagt tcca 1 1 tgaggega tagaacaagca 1 1 taaaa t tgc tegtaaacaaaa t 
atcactactgtattaaatcctgcaccggcaattgaattgcctaagtcacttttagagtta 
actgatataattattccaaacgaaacggaagcagaattattaacaggtatttcaatcaat 
aatgaaagtgatatgaaagaaacagcaacatattttctcgatttaggtatatctgcagta 
ttaattactttaggggagcaaggcacgtattgtgcatatcaagaacaatacaaaatgatt 
cctgcgtgtaatgtaaaagcaatagatacgacagcagcaggagatacatttataggtgct 
tttttaagtgagttaaataaagatttgagcaatttagaatcggctattcgacttgcaaat 
caagcgtcgtctctaacggtacaacgaaaaggagcacaagcttctataccaacacgtaaa 
gaagtagaggcagaatataat 


242. 


atggctcttaaaaaatataagccaattacaaatggtcgtcgtaatatgactactttagat 
ttcgctgaaatcacaaaaacaacacctgaaaagtcattattacaaccgctaccgaaaaga 
gcgggacgcaataaccaaggfcaaat tgac tgt tegeca tea tggtggtggacacaaacg t 
caataccgtgttatcgattttaaacgtaacaaagatggaatcattgctaaagttgattca 
attcaatatgatccaaaccgttcagcaaacattgcattgctagtttatgctgatggtgaa 
aaaagatatatcatcgcacctaaaggattacaagtaggtcaaactgtcgaaagtggtgct 
gaggcagatatcaaagttggtaatgctttaccattacaaaatattccagttgggacagta 
attcataacatcgagttaaaacctggtaaaggtggacaacttgctcgttctgctggtgct 
agctctcaagtattaggtaaagaaggtaaatatgtattaatcagattaagatctggtgaa 
gtacgtatgattttatctacatgtcgtgcaacaattggtcaagttggcaacttacaacat 
gaattagtaaatgttggtaaagcaggacgctctagatggaaaggcgttcgcccaactgta 
cgtggttctgtaatgaaccctaatgatcacccacacggtggtggtgaaggtcgtgctcca 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
cgtggtaaaaaatcttctgacaaacttatcgttcgtggacgtaagaaaaaa 


243. 


atgaagtcaaaattcacaattctattatttacaatcttttctacaacagtattagttttg 
pttattatttataacaaaactcaatcccaatcatacatttcgactcactattctaataat 
aaaataaaaacaacagcaacactttttttacatggttatggtggtagcgaacgctcagaa 
acgtttatggtcaaacaagcgttaaataaaaatgtaaccaatgaggtgataaccgctaga 
gtgagtagtgaaggaaaagtatattttgataaaaaattaagtgaagatgcagcaaaccct 
attgtcaaagtagaatttaaagataataaaaatggaaattttaaagaaaatgcttattgg 
attaaagaagttctatcacaactaaaaagtcaatttggaattcaacaatttaattttgta 
ggacattcaatggggaacatgtcatttgctttttacatgaaaaattatggggacgatcga 
catttgccacaacttaaaaaggaagttaatatagcgggagtttataacgggattttgaat 
atgaatgagaacgtgaatgaaattatcgttgataaacaggggaaaccaagtagaatgaat 
gccgcatatcggcaattgttatcactgcataagatttattgtggtaaggaaatagaagtt 
ttaaatatctacggagatttagaagatggctcacattcagatggacgtgtgtcaaatagc 
tcttctcaatcgcttcaatatttactaagaggtagcactaagtcttatcaagaaatgaaa 
tttaaaggtgcaaaggcacaacatagtcaattacatgagaataaagatgttgcaaatgaa 
atcatacaattcttatgggaaact 


244. 


atgaagattggaattgatgccggagggactttaattaaaattgtacaagagcatgacaat 
cgtagatattacagaactgaattaacaactaatatccaaaaagtcatagattggcttaac 
aatgaagaaatcgaaacattaaagcttacaggtggaaatgctggagtaatagcagatcaa 
attcatcattcccctgaaatatttgtagagttcgatgcatcatcaaaaggtttagaaatt 
t ta t tgga tgaacaaggtcatcaaat tgaaca t taca 1 1 1 1 tgc taatgtaggtacaggt 
ac ttc tt tccac tattttgatggaaaagaccagcaacgtgt tggagg tgtaggtaccgga 
ggcgggatgatacaaggtttaggctatttattgtccaatataacagattataaagaatta 
acgaatttagctcaaaatggagatcgtgatgccattgatttaaaagtaaaacatatttat 
aaagatactgaaccaccaattcctggagatttaacagcagcaaattttggaaatgtatta 
catcacttagataatcagtttacatcagctaacaaacttgcctctgcaattggcgtcgtt 
ggtgaagttataacaactatggctattacattagcacgtgaatataagactaagcacgtt 
gtatatatcggt teat catttaataacaatcaattactacgtgaagt tgt tgaaaattac 
actgttctaagaggatttaaaccgtactatattgagaatggtgctttttcaggcgcttta 
ggagcactttacctc 
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245. 



atgactttaaataaccattttgcatatacatttgaggagagacctaccccaaaattatgg 
ctttgtaaaccagatggaactagaattgaaagaattgcagatttttcaaaacttggtgga 
acattcaaattcactaatgtgaacactttacattttgatttgccattgcaagtatttagt 
gaagatactaagcaaattgaaagaaataaagtagttgatttagtaaaaaataaatactta 
attgattatagatataacggatatagagatatctttgtaattgatgatattaaaaaatct 
gctaatgactctgattttattacattaaatttagactcaagagcgtctgaattaaataag 
aaagctgcaaatgaaattgaattattaggttctactatccctcaaatgatgaacaaaatc 
ttatcagtttatgctccactatggaaacttggacatgttgatggaaaaattattgatgtt 
aaacgtgagttaactggttctaatacaactgttaacgctcttattgataatatttgttct 
ctttttgacgcagttgctatttataacaacattaatagaacaataagcttctatcataaa 
gacaatgttggtactaatcgtggtttaagagttagggaaaatagttatttaaaatcattt 
gaagatcaatttgtatcaaaggatatcgttactagattatatccatttggtcaaagtggt 
ttaacaattcaaagtgttaacccagctggctcttcttatattgaagacttctcttatttc 
atgtcaccattcaaacgtgataataacagaaatgtattacaacatagtgattatatgtct 
gatgaattatgtcacgctttgttagattatcaagagttttatgctagtaagaaggatcaa 
gctggtgaattatctaaacaatatagtgcaattcttaaagagcattcacaagaagacttc 
agattaaatcaattaagtgctacacttcaacgactaaatgagcgtgttgaattagttaaa 
cctaaatcagaatatattgacttaggaacaaaggttaagaatttcaaaatcactgtacct 
aaatcatcatattatttaatcatgattagaaatgatggtagtttcactagaattaaattc 
aataataaacagtatgatattccaagtggtgagtggttgtatatcaaacttaaaactggt 
aagtttaatgacgctactaagtttgagaaacaattagaataccctcttgaaatattaagt 
gcaaacgctaatttaagagtggtatatactcgttcttctgaaggagattatgaagaagaa 
gatactaagacaatcgaagaaaaatacaacttagaaaaatataaaattttagtaaaagat 
caagaaaaagtagtcgcttcaatcgaaagacgattaaaagcttttgaagaccaaaaagca 
agtgtaatacgttcaatgaatgcaaagaatttcttatctgaaaaactttataatgaacgt 
gagttatatgtttttgagtctgtttggacggaagaaaatcatacagacgctcaagaatta 
tatgatgacgctgtaaaacaaatgaaggaacaaaagaaaatcaatagaacgatcacagtt 
gatttagttaacttcattcaatcgcttgaccataaagatgattgggataaattaaatgtt 
ggagataaagttgttttccaaaacaaaatcttcaatactaaaatcaaagcctatatcact 
gaaatgcaattagatttccaaactaatcaagtaaaaattactattagtgatatttttgat 
tacaaagatttagacacaatcatcgctgaaaaattagcccaaactacctctacttcttct 
caagttgat t tccataaacaacaaat tagagagcaaaccggaagaattacaga tatgac t 
cgtcttatcgaaggtgagtgggacgcaaataaaaagcgtgtgatggctggtaatgaaaca 
gttgatattggttcacatggtgttaaagtcatttcaaaagagaaccctaacgaattcgta 
atcatggttggtggcgtaattgc tatgac teg tgataacggtgaaacatttaaaactggt 
attacaccagaagg tatcaatgc tgaaatgc t tateggtaaga tgatcg t tggtgaaac t 
t taac ttttgaaaatgagtctggtacagttaaattcgacaaagatggactttatgt taac 
tctaaaaacttccatttagtttcaaatgatggagaagaagactacttcgataaattaaaa 
cgtgaaatgtctgaaaacgctaaacaacaaacagacagaatgttagaagagtataaaaaa 
gaagtttcacaaactatttctgaagctactgacgttagaaacattgttgataatgcagca 
gatattcttcaagcagcttttgctgatggagttatcacagatgttgaaaaacgtttgatt 
tctgaaactc ttgc tcaac ttgaaaaagaaaatagagaat tcgaaga taaaat taac tta 
gctttaaaccacccttacatcactgaggaagatactattgagttaaataattctatcgtt 
gaatatagctcaatgtatgaaacacttgttatttctattaatgaaagtgttagtgacaag 
atgatcacacctcaagagtctgaagaaattaatcaaaatattataaacttcagagaagag 
atcaaagacatcttatcattagtagaagaaattattgaacgaactaaaaatgctcaacta 
caagctactttagaagaagcaaaagattatacaacaagagttcgtgacgatattaaagat 
gaattaaaagacttaaataattcatttaaatctttaaatagtacagttgaagagtcatta 
caagataatatttttgacgctgctgaattagaagctattaaaacagttgtattagtaact 
aaatcagaatatcaagatattacaaatagatattcttcaatgtctgcaaatacagattta 
aaatcggaaagtaaattagatttaacaaaatcttataaaactttagatactagctttaat 
gactttgttaaatatattgacgaaatgacaatggatagaattgcagatgagactgagaaa 
gttaattacaaaaagaaatatgatactttacaaaagaacttatcagattatatgaaaaaa 
tatgataactgtattttggaaatatctaaaaagtattctaatgacgcagcagataaagtg 
ttaggtgacttcacagctattgctactgaattacaaaatgatttccaagatgttaaagac 
aattgggctgaattcaagcaaactactcttgagtcatttaaagatggtatagtaactgag 
gcagaaaaagctcgactaagagtacaattagatatgcttgatcgtgaaagcatggatatt 
gaagaacgatataaaagcttacttgctaaccaatatactaatactgatattaaaaatcgc 
t taac tgcttcacgttc tec ttacttatcagttcatgctagtttaagaaaagtaattgaa 
caaataattgctgacggaaaagttgatgaaagtgaaaaaacattagctaataattcactt 
aatacatacaacacaacattaactgcttattctaaaacaattcaagaagctctaaataca 
ttatcacaaatcatctcttctgatgtagcaagtaaaaaagttgaagaattcaatggtgta 
ataactacaatttcttcagacgttgatacaatcaagaaacaaagagatggtgcagtaatc 
acttattattatagcggtgtacctacattatctaacgatccagctaaaagttggacgact 
aatgatttaaaagacttacatattaaagatatgtatttagacactaaatctggttatgca 
tatactttcactaaatctggtactagttattcttggaaaccacttactgaccaagttatt 
gttagctcattgaaacaagcaaaaaatgcacaagacacagcggacaataaacgtagagtt 
tttgtaactcaacctattcctccttatgatcaaggagatatgtggactcaaggttcacaa 
ggagatatttatgtctgtggaacttcgagagctactggctcattcgtaagtagcgactgg 
gt taaagcgagcaaa tacac tgacga tacagtagc taaacaggcagcaaaaga 1 1 tagaa 
gattataaagtcaaaatgactaaagacttcaaagatttaaatgacggtgtatctactttt 
aaaactgaagtggttaaagatttcaaagatggaattgtaactgaagctgagaaaactaga 
ttacgtgttcaattagatatcttagatagagaaagtcaagatatcgaagaaagatataat 
agtatctttaacagtcaatatgcagatactcaagttaaaacttctatttctaacgcacgc 
tctacttataataactctcttactaagttaagaaacactattcaaaccgtgattgaagat 
ggaaaagtaacgcctactgagaaaactactgctaatcaaactttaaccgcatataataat 
gctttaacgagttattcagctgctatccaagaagcattaaatagcatgtcaaaagtaatt 
gctcaaaaagaagctactagtcaagtaaatcaattcaatgaagttatcaaaaatataaat 
acaaatattactgatattcaaaaacaagttgatggtgcaattgaaactttctattacagt 
ggagtaccaacacttactaatatccccgcttcgtattggacaactgctagtaaacgtgaa 
gctcatttaggtgatttatatttagacactgctactggtgttgcttatcgtttcttaaaa 
aaaggaacaacttcccctacttactattggtctccaatttctgatcaaattattacagac 
gcattgaatagagcaaaaacagctcaagacaccgccgatggaaaaagaagagtttttgta 
aa tacacc tgt tccaccatacgacac tggtgaca tgtggacgcaaggagc tagtggtgac 
atcttagtttgtaaaacacctaaagctaaaggtggtatttactcaataagcgactgggta 
aaagctagtaagtatacagatgatacagtagcaaacagtgctgttcaacaattaaatgaa 
tacaaacgcactaataatcttgatatcgcagacctaaagagaaaaactagtgacttcgaa 
aaaacagttgtaaatgcatttgacgatagagtcattagtatttccgagtcttcatctatt 
aaaggacaacttgctctacttaatcacgaaaaagatagattaactagacaatacgaaaat 
ataatcagaaattctaatcttgttggagcagaaaaaactaaattatctactgcatattca 
aatataaatactaagcttagtgatttaagtacaactattaatagtgcaattgttgataat 
aaaattgttgacgctgaaagtaaatctgtaacttcaaaatttgaattgtataaagcttca 
gttaatgaatatcaaatcgcttttgataatgctctaaactcaattattagagaaatcgct 
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tcttcccaagctaaagatagattagatgaatggaaacgtacagaatttagtacagactca 
gacggtattattgaaagagtagctggtgctaagtttgactcaaaatggactgatacttgg 
agaaatacagttaacccagctattcaacaagtgagtaatataacatatggaagtgaaaac 
ctattacttaatagcgaaagtcgaagtgacggtgctaataccacgactcactcttttata 
agatactacctgacacgccctttagaaacagggaaaacttatactttaaaagctagtgtt 
ttaacaactgatgaaagacaaagtggacaaattagtgtttatccatactcccctaacgga 
gcaagagagacagtaaatattaaagacggtaaaattacttatacatttactgcacaaact 
gaaagtacacaatttcttatttataaagacgtggctggtcaatctgatgtagacttaaat 
gtaacaatcgagaaggctattttagtcgaaggaaataaagttacagggtggtctccagca 
ccagaggagacttcttctgctttacgagattataatactcgtatctcctcagcagaaaca 
ttcattgagaaaaacaaagaaaagatttctcaaattgctactaaatctgatgttgacgct 
tcacttagtaaagtagctacttatgaaactcaatataatgtttctagcggaactaactat 
caaattcctcttcaagaatacaatggttcattctttaccgacaactacacttatgaagtt 
gtagctaaaaataactctttaagttctaacaacgtagcaactgctatattcgtaagtaaa 
ggttcaaacaatggttatgaattggttgaattagacaacatgtctaaaactggtgctaac 
cctagatttgttttagacagtaaaggtagaccttctatctctactttctcccctcaatct 
actactcaagatatttcagttatttacactaaatatttaggtagtgcttcagcaatcaat 
acaactaaatcattgattgagcaaactgctagttctattgaattacaagttaagaaactt 
actgctgagactgaatacaacaacatattattaaattcagacttctcttctggctgggaa 
ggttggataaatgttgatcctcagtatagtattgttgataaaaatacttttggtatcact 
cttcctgacgcaatcactaataaaaataagaaatataatacagttaaaatgacatacaat 
aaaaatacaaattacccttctgtattttctaattttatttctgttggaaaaggtcaagag 
gtagctattggtgaacatttaacactaacttgttatgcctatatcccttcttcatctaaa 
ggtaaattaactggtaacatatatattgaattcgctggttactatgaaaaagaccaaaaa 
tcaaacccaatgattgctagacatgaaatattacctaaagattttgaatataataaatgg 
ttcagaatgacagctagtactgctattccttctactaactctgagggtaaaaaaatcaat 
tatattagagcttgtttacgttatgacggtaaaaatcaaagcgtaaataatagtgctata 
ttctattatgcgttacctcaattagagcgtggatcaaaaccaaccgagtggtcgttatca 
agacttgacgtatttagcactgaacaattggcagctaagattgccttaaacccagagagt 
gtggatattatcgcaagaaatattgatttcaatactgactcaatgaagatttataattct 
aacggtacattaaacatttctggagatactttaacaattagtaacaacaatagttctaat 
gaagtaattataaatccaaaaggttttacacttaaaaaagatggtgtagttaagtttaaa 
aatggactagacacaagcgattatagtgtccaagcttatgaaccacagtttagttcatgg 
aataatat taaagc tactgatcccgc tgc taagagtaagtataat tac attcgacatatt 
gagccggggatgaatggttattacactataaatactggtgtttacaattttgcagtacaa 
cacaaacaactattagaggtaaataatacaaaaaatgcgagagttaacaggtatacatat 
c 1 1 tacaacaaaagg tat t taaaaatacaaatgtc tgc t tc t tc tcgaggtaaaagtaag 
ctttatataatattcaagacaaaaactggagatactacactccatcaagaaatagttagt 
tc tagt tcaatggta tacccagata taacaa t tgac ttacaggc taaa t taggt ta tccg 
cctaacaatttgccagacttttttgaattacaagctggtattgcctatggagaaaataat 
tctattgatggtttctttagaattagacgtatggcaatgacagatacaccaaatgcggag 

.att 
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246. 


atgtataacgtgacacagcatgcgacttataaaacaaaaaataaacgagaaactgctgta 
ttaatcggtgtacatgctcaaacggatcgtcaatttaattttgaatctactatggaagag 
ctcgatgctttatcacaaacttgccaacttaatgttaaaggacaaatcactcaaaataga 
gagcaatttgaccataaatattatgttggaaaaggaaaaatcgatgaaataaaatctttc 
atagaattccatgatatagatgttgtcgtaaccaacgatgaattaacgacggcacagtct 
aaaacgttaaatgataatttgggcattaaaatcatcgatagaacccaattaattttagag 
atattcgcgttgcgagcgagaagtagagagggaaagctacaagtagaacttgcacaactc 
gattatttgttaccaagactacatggtcatggtaaaagcctgtctcgtcttggtggtggc 
ataggaacaagaggcccaggtgaaacaaaattagaaatggatcgtcgccatattagaaca 
cgtatgaatgagattaaacatcaattaaaaacggtcgtggatcatcgggaaagatataga 
aataaacgtgaacaaaatcaagtttttcaaatcgctttagttggttatacaaatgcagga 
aaatcgtcatggtttaatgttttagctaatgaggagacctatgaaaaaaatattttgttt 
gcaacattagatcccaaaacacgacaaatacaagtgaatgaaggatttaatttaattatt 
tctgatacggtaggatttattcagaaattaccaacgacattggtggctgcgtttaaatct 
acactagaagaagctaaaggtgcagacgtacttatgcatgtcgtcgatgcaagtcattcg 
gaataccgtactcaaattgacactgtaaatcaaattattaatgatttagatatggaccat 
attccacaagtagttatttttaataaaaaagacttatgtaacgaacagatggatgtacct 
gtatctaaatctgcgcatgtttttgtatctagtcgtgatgaaaatgataaacaaaaggtg 
aaaaa tt tag taat tcaagaaa taaaaaa tag tc tcagccca tacgaagaaat tgtagat 
agtgctgatgcagatagattatattttcttaaacaacacacgcttgttactgaattaata 
tttgacgaaacacaagcatcttatcgtatcaaaggatttaaaaaatta 


247. 
> 


atgatgatcatcgtcatgttaatcttgagttatctgattggtgcattcccaagcgggtta 
attattggtaaattattttttaaaaaagatataagacaatacggtagtggaaatactgga 
gcaactaacagttttcgtgttcttggaagaccagctggatttatagttacgtttttagat 
attttcaagggatttattacagtcttttttccactatggttcccagttcatgcggatggt 
gttataagcaccttctttacaaatggtttaatagtaggattgtttgcaatactcggtcac 
gtgtatccaatatatctgaaatttaatggcggaaaagcagtagctaccagtgcaggagtt 
gtattaggtgtcaatcctattttacttcttatcttggcaattatcttttttagtgtatta 
aaaatctttaaatatgtttctttatcaagtatcattgcagcaattagttgtgtgattggt 
tcaatcatcattcatgattatattttacttgctgttagcggaattgtttcaatcatatta 
ataattcgacacaaatctaatatagttagaatttttaaaggagaagaacctaaaattaaa 
tggatg 


248. 


atgatgaatcatagtgaagctttaactgaacaagtattttcatttgcttcagagctttat 
gcttatggtgtaagagaagtagtaattagtccaggttcacgttcaacaccattagcactt 
gttttcgaagcacatccaaatattaaaacatggattcaccctgatgagcgaagtgctgca 
ttttttgctttaggtcttattaaaggtagcgaaaaacctgtagcaattctttgtacatct 
ggaacagccgctgcgaactacacacccgctatagctgaaagtcaaattagtcgtttgcct 
c tcgt tgt 1 1 taacgagcgacagaccgca tgaactgcgcagtg tgggtgcacc tcaagca 
atcaatcaggtaaatatgtttagtaattatgtgaactttcaatttgatttgccgattgct 
gatggaagtgaacatacaattgatacaattaattatcaaatgcaaattgcaagtcaatat 
ttatatggaccacaccgaggaccgattcattttaatttaccatttagagaaccactaaca 
ccagatttagatcgtgtcgatttattaacatctgtaactaaaacgttacctcattatcag 
aaatcgatttcggtagatgatataaaagacatattacaagaaaaaaatggtctcatcatt 
gtcggagatatgcaacaccaagctgttgatcaaatattaacgtattcaactatatatgat 
ctgccaatcttagcagatccccttagtcagcttcgtaaagagaaacatcctaatgttata 
accacttatgatttattgtatcgagcaggattaaatttagaagtagactatgtcatacgt 
gtaggtaagccagt ta 1 1 tc taaaaaa t taaatcaatggt tgaagaaaaccga tgcgta t 
caaattattgtgcagaataatgatcaaattgatgtatttccgacaccacctcatatatct 
tatgagatttcagcaaatgattttttccgttcattaatggaagaaccacttgttgaacga 
aaaaaatggttacagcaatggcaatcacttgaacaacaagcacgcattgaaataagtgat 
tacttaaagcatgcgacagatgaagcggcatatgtagggagtttaattcaaaaacttaca 
aaagaagatacattatttgttggaaatagtatgccaattagagatgtcgataatttactg 
tttgatagtgaggcatctgtatacgctaatcggggtgccaatggaatagacggagtagtt 
tcaac tgcgc taggta tggcggcacataagaa tgtgacat tgc t tat tggtga 1 1 tatc t 
ttttatcatgacatgaaoggtttattaatggccaaattaaatgaacttcatattaacatt 
gtattagttaataacaacggaggaggtatcttttcatatttacctcaaaaacgatcggct 
acaaaatattttgagcgattatttggaacaccaacaggcttaaactttgaatatactgca 
ctgttatatgattttacatttaagcgctttgataatttgactgactttaaatatgctgaa 
ttatctaaaatgggttctcacatgtatgaagttataaccaatagagacgaaaatttgcat 
caacaccaaaatttatatcagaaattgagtgagattgttaatgttacatta 
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249. atggcgaaaaaattcaattacaaattaccgtctatggttgctttaacgttatttggcaca 
gcttttactgcacatcaagcaaatgctgctgaacaaccacagaatcagtctaatcataaa 
aatgtattagatgatcaaactgccctcaaacaagcagaaaaagctaaaagcgaagttaca 
caatcaactacaaatgtatctggtacacaaacatatcaagaccctacccaagttcaacct 
aaacaagacacacaaagtactacatatgatgcatcattagatgaaatgagtacttataat 
gaaatttcatcaaatcaaaagcaacaatctttatcaacagatgatgcgaatcaaaatcaa 
acgaattctgttacaaaaaatcaacaagaagaaacaaatgatttgacacaagaagataaa 
acatccactgatacaaatcaattacaggagacacaatctgtagcaaaagaaaatgagaaa 
gatttaggagctaacgcaaataatgaacaacaagacaagaagatgactgcaagtcaacct 
tccgaaaatcaagcaat tgaaac tcaaac tgc t tc taatga taatgaaagccaacaaaaa 
agtcagcaagtaacttctgaacaaaatgaaactgctacacctaaagtatcaaatacaaac 
gcatctggttataattttgattacgatgatgaagacgatgatagctcaacagaccattta 
gagcct ate teat taaacaatgtgaa tgc tacatctaaacaaactacttcatataaatat 
aaagaaccagctcaacgtgtaacaactaatactgtaaaaaaagaaacggcatctaatcaa 
gcgactatagatacaaagcaattcaccccatttagtgcaactgctcaaccgagaacagtt 
tattctgtatctagtcaaaaaacatcatcattaccgaaatatacaccaaaggttaattct 
tcaataaataactatattcgtaaaaagaatatgaaagcaccaagaattgaagaagattat 
acgtcatatttccctaaatatggctatagaaacggtgtgggacgtcctgaaggtatcgtt 
gttcatgatactgcaaatgataactcaacaatcgatggcgagattgctttcatgaaacgt 
aattacacaaatgcattcgtacacgcatttgttgatggcaatagaattatagaaacagct 
ccgacagattacttatcttggggtgcaggtccatatggaaatcaacgttttatcaatgtt 
gaaatcgtccatacacatgattatgattcatttgcacgttcaatgaacaactacgctgat 
tatgctgcaacgcaattgcaatattataatttaaaacctgatagcgctgaaaacgatgga 
agaggaacagtttggacacatgctgctatctctaacttcttaggaggtactgatcacgct 
gaccctcaccaatatttaagaagtcacaattatagctatgcagaattatatgacttaatt 
tatgaaaaatatttaattaaaacgaagcaagtagcaccttggggcacaacatctacaaaa 
ccgtcacaaccttctaaaccatcaggaggaactaataataagttaactgtgtctgctaat 
cgtggtgttgctcaaattaaaccaacaaataatggcttatatacaactgtttatgacagt 
aaaggtcataagactgatcaagtacaaaaaactctatccgttactaaaactgcaacatta 
ggaaataacaaattctatttagttgaagactacaatagcggtaaaaaatacggttgggtt 
aaacaaggtgatgttgtttataacactgctaaggcaccagtaaaagtgaatcaaacatat 
aatgttaaagcagggtcaacactttacacagttccttggggtacaccaaaacaagttgct 
agcaaagtatctggtactggaaatcaaacatttaaagcaactaaacagcaacaaattgat 
aaagcaacgtatctttatggtacagtgaatggtaaatctggttggattagtaaatattac 
ttaactacagcatctaaacctagcaatccaactaaaccttcaacaaacaaccaattaaca 
gtgactaacaatagtggtgttgctcaaatcaatgcaaaaaatagtggcttatatactaca 
gtttatgacactaaaggaaagacaacaaatcaaatccaacgtacattgtcagtgacgaaa 
gctgccacacttggtgataaaaaattctatcttgttggtgattataatactggtacaaat 
tatggttgggtaaaacaagatgaggtcatttacaacacagctaaatcacctgtaaaaatc 
aatcaaacatacaacg tcaaacc tggtgttaaat tacacacagtacc ttggggcacatat 
aa tcaag tggc tggaacagt t tcaggtaaaggcgatcaaac t tt taaagcaac t aaacaa 
caacaaattgataaagcaacatatctttatggtacagtgaacggtaaatctggttggatt 
agtaaatactatttaactgcaccatcaaaagttcaagctttgtctactcaatcaacacca 
gcacc taaacaagtaaaaccatc tacacaaac tgtaaa tcaaa t tgc tcaagtgaaagc t 
aataattctggaataagagcatctgtatatgataaaacagccaaaagtggtacgaaatac 
gctaaccgtacattccttatcaataaacaacgtactcaaggtaataacacgtatgtacta 
c t tcaaga tggaacaag taatac tcca t taggatgggtaaaca t taatga tgtgacaac t 
caaaatatcggaaaacaaactcagtctataggtaaatattcagtaaaacctacaaataat 
ggtctatattctattgcttggggtactaaaaaccaacaattactagcacctaatacgcta 
gctaatcaagcatttaatgcttccaaagctgtttacgttggtaaagatttatatctatac 
ggtacagtcaataacagaacaggatggattgctgctaaggatttaatccaaaacagtact 
gacgctcaatcaacaccatataactatacttttgttatcaataatagtaaaagttatttc 
ta t a t gga tccaacaaaagcaaaccga ta t tc 1 1 1 aaaacca ta t ta tgaacaaac 1 1 1 c 
acagtcattaagcaaaaaaatattaatggcgttaaatggtactatggtcaacttttagac 
ggtaaatatgtttggataaaatcaactgacttagttaaggaaaaaattaaatatgcatat 
actggaatgactttaaataacgcgataaatatccaatctcgtcttaaatataaaccacaa 
gtacaaaatgagcctttgaaatggtcaaatgctaattatagtcaaattaaaaatgctatg 
gatacaaagcgtttagctaatgattcatccttaaaatatcaattcttacgtttagatcaa 
ccacaa tac t tgtcagcacaagc tc tcaa taaa t ta t taaaaggcaaaggtgtac t tgaa 
aaccaaggcgctgcatttagccaagctgcacgtaagtatggtctaaatgaaatttatctt 
atctcacatgctttagtagaaacaggtaatggaacttcacaacttgctaaaggtggagat 
gtttcaaaaggtaaattcacaactaaaacaggtcacaaataccataatgtctttggaatt 
ggtgcatttgacaataatgcac ttgtagatggtatcaaatacgc taaaaatgctggatgg . 
acttctgtctctaaagcaattattggtggcgctaaattcattggaaattcatacgtgaaa 
gcaggacaaaatacgctatataaaatgcgttggaatcctgcaaaccctggtacgcatcaa 
tatgcaactgatattaattgggcaaatgtcaacgcacaagtattaaaacaattttatgat 
aaaattggtgaagtcggtaagtacttcgaaattccaacatacaaa 

250. gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgtt 
aaatggtttattaaagccggcgatacaattgaagaagatgatgtattagcagaagttcaa 
aatgataaatctgtagtagaaattccttctccagtaagtggtactgttgaagaagtgtta 
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat 
gcagaagaaatgcaatttaaaggtcatggcgatgatgaggattctaagaaagaagaaaaa 
gaacaagaatcaccagtgcaagaagaagcttcatcaactcaatcacaagaaaagacagaa 
gtagatgaaagtaaaactgttaaagcgatgccgtcagtgcgtaagtatgcacgtgaaaat 
ggtgtcaatattaaagctgtaaatggttctggtaaaaatggacgaatcacaaaagaagac 
atcgatgcatacttaaatggtggtagttccgaagaaggttcaaacactagcgcagcatct 
gaatcaacttctagtgatgtcgttaatgcttctgcaacacaagcattaccagaaggcgac 
ttccctgaaactacagaaaaaatacctgcaatgcgcaaagcaattgctaaagcaatggtt 
aattctaaacacactgcacctcatgttacattaatggatgaaattgatgtgcaagaatta 
tgggatcaccgtaagaaatttaaagaaattgctgctgaacaaggtacaaaacttactttc 
ttaccatatgttgttaaagcattagtttctgcacttaaaaaatatccagcacttaatact 
tctttcaatgaagaagctggagaggttgtacacaaacattactggaatattggtattgct 
gcagatacggataaaggattattagtaccagtagttaaacatgccgatcgtaaatcaata 
ttcgaaatttctgatgaaattaatgaactagctgtaaaagcacgtgatggtaaattaact 
tcagaagaaatgaaaggtgcaacatgcacaattagtaatatcggttccgctggtggacaa 
tggttcactccagttatcaatcacccagaagtagctatcttaggaattggccgtatcgct 
caaaaacc t a teg 1 1 aaaga t ggagaaa t tg tagc tgc accag tg t tagc 1 1 ta tc a 1 1 a 
agctttgaccatagacaaatcgatggtgctactggacaaaatgctatgaatcacattaaa 
cgc t ta t taaataatccagaat ta ttat taa tggagggg 



i 
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251. 


atgaatgaaacagacgaaatttcacaaatctataacaagcatcgattaccaagtttaagt 
ggtctagcaaaagtgtctccacttgttcatagggccagcataggaggcgttttaaatgtg 
gcagaattaaacagaattaaacgcctagttcaagtgcaaaatcaatttaaaacattttac 
aatcaaatgctagaagaagatgaagaggttaagtatcctatactgcatgataaaatgaat 
catctaccgatacttacagatttatttaaagaaattaatgaaacatgtgatgcacacgat 
ttatttgaccatgcaagttatactttacaaagtattagaagtaaaatttcaagaacaaac 
caacgaattcgtcaaaatttagatagaatagtgaaaaatcaagggaatcaaaaaaaacta 
tctgatgcaattgtaacagtaagaaatgatcgcaatgttattccggtgaaagctgaatat 
agacaagatttcaatggtattgttcatgatcaatcggcatcaggacaaacactatatatt 
gaaccgaattctgttgtagagatgaataatcaaatcagtcgtttgcgtaatgatgaagca 
gttgaacgtgaacgtatattgactgaattgacgggatttgtttcggcggaagctgacgca 
ttactcattgctgaatcggttatgggtcaaattgattttttaattgctaaagctcgttat 
gcgcgcactataaaagggacaaaacctacatttaaagaggatcgaactatatatttacct 
-aatgcatttcaccctttattagacaaagatactgttgtagcaaatacaattgaatttatt 
gacgatgtagaaacagtcataattactggaccaaacacgggtggtaagacggttacttta 
aaaacactaggattgataattgtcatggcacaatcaggattgttaattcctacactggat 
ggaagtcaattaagtatctttgaaaatgtatattgtgatattggagatgaacaatctata 
gaacaatcattatcaacattttcatctcacatgaaaaatatagtagaaatattacaagat 
gcagatcaaaatagtctcattttatttgatgaactaggcgcaggtacagatccaagtgaa 
ggtgcggcactcgcaatgagtatcttagattatgtacgccgtttagggtctttagttatg 
gcaacaacacattaccctgaattaaaagcttatagttataatcgtgaaggtgtcatgaat 
gcaagcgttgaatttgacgttgaaacactgagcccgacttataaattattaatgggtgtt 
ccagggagatctaatgcctttgahatatcgaaaaaacttggtctaagtctcaacatcatt 
aataaagctaagacaatgatagggacagacgagcaagagatcaatgccatgattgaatca 
1 1 agaacaaaa 1 1 caaaacg tg t tga t caac aacg ta t agaat taga t cgac 1 1 g tgagg 
gaagcacagcaaacccacgatgctttgtctaaacaataccaacagtatcaaaattatgag 
acatcattgatggatgaagctaaagaaaaagctaatcagcgtgtgaaatctgcgactaaa 

gaagcggacgaaattc ttaaagaacttagaaatctaagagatcataagggcgc tgaggta i 

aaagaacatgaattaattgataaaaagaaacaacttgatgatcaatatgaggtaaaatca 

attaagcaacatgttcaaaagaaaaagtatgatacgattcatactggagatgaagtgaaa 

gttctatcttacggtcaaaaaggtgaagtgcttgaacttgtaggtgacgaagaagcagtt 

gtacaaatgggaatcattaaaatgaaattacctattgaagatttagaaaaaacgaaaaag 

aaaaaagaaaaacctacaaaaatggtaacaagacaaaatagacaaactattaaaacagaa 

ctagatttaagaggatatcgttacgaagaagctttaaatgaattagatcaatatcttgat 

caggcggt t 1 taagcaa t tacgaacaagt t tata t ta t tea tggtaaaggtaegggggea 

cttcaaaaaggtgttcaacaacatttgaaaaaacataaaagcgttagacaatttagggga 

ggtatgcctagtgaaggtggatttggtgtcactgtggcagaactcaag 


252. 


atgagtttttttaaacgtctgaaagataaattttctagtaaaaatgaagatgatattcaa 
aaagacctggatgaatctgtagattcaaatgttaacagtgattcagattcaatggatccg 
aatgattctgatgaacaagttaaacccaaaaagaaacctaaaaaattaagtgaagctgat 
tttgacgaagatggcttgatatcgattgaagattttgaagaaatagaagctcaaaaaatt 
ggagcaaaattcaaggccggtttggaaaaatcacgtcaaaacttccaagaacagttaaat 
aatttaattgctcgatatagaaaagttgacgaagatttcttcgaagctctggaagaaatg 
cttattactgcggacgttggttttaatactgttatgaaattaactgatgagctacgtaca 
gaagcacaaagacgtaatatacaagaaacagaagacttaagagaggttatagttgagaag 
a t tgtagaaatc ta t c a tcaagaggacga tea t tc tgaagc aa tgaata 1 1 gaaga tgga 
cgtttaaatgtcatactgatggttggtgtgaatggtgtcggcaaaacaacaacaattggt 
aaattagcttatcgttatcaacaagaaggtaaaaaagtaatgttagctgctggtgatact 
tttagagctggagcaattcaacaattaaacgtctggggagaacgtgttggcgttgaagtt 
gtgagtcaaaacgaaggttctgaccctgcagcagtagtatatgatgcgattaatgcagca 
aaaaataaagacgtagatattttaatttgtgacactgcaggacgcttgcaaaataaatct 
aatttaatgcaagagttagataaaatgaaacgtgtgattaatcgagcaatacctgatgcc 
ccccatgaagctttattatgcttagatgcaacaactggtcaaaatgcactttcacaagca 
cgttcatttaaggaagttacaaatgtctcaggtatagttttaactaaattagacggtact 

gctaaagggggtattgtattagcaattcgaaatgagttacacattccagttaaatatgtt . 
ggtttaggtgaaaaaa tgga tgacttacaaccgtttagtcctgaaagctatg tata tgga 
ttatttgctgatatgatagaacaaaatgaagatattcctgaagaaatctctagaaattca 
tccgttgaatctgaagaaggtaac 


253. 


atgaaaagaaattggtggaaagaagcagttgcatatcaagtatatccacgaagttttaat 
gatagtaatggagatggaataggtgatctacctggattaattgaaaaattagattatcta 
gaaaatttaggaatagatgtcatttggttaagcccaatgtatccatcaccaaacgatgat 
aatggatatgatattagtgactacaaaggcattatgagtgaatttggtacaatgaacgat 
tttgatcaattgttatcaagcatacatcaaagagggatgaaattaatattagacttagtg 
gttaatcacacatcagatgaacacccttggtttattgaatcaaaatctagtaaaacaaat 
gcaaaaagagattggtatatttgggcagatcctaaaccggatggatctgaacctaataac 
tgggaaagtatctttaatggttcaacttgggagtttgacgaatcgactaagcaatactat 
ttccatttatttagcaaaaagcagccagatttaaattgggaaaatccagatgtaagacaa 
gctgtgtttgaaatgatgaattggtggtttgaaaaaggtattgacggatttagagttgat 
gccattactcatattaaaaagaattttgaagcaggagatttacctgtacctgatggcaaa 
aaatttgctccagcatttgatgtagatatgaatcagccaggaatacaagaatggctccaa 
gaaa tgaaagataaatcgttaagtcggtatgacat tatgactgtaggegagge taatggt 
gttactcctaatgatgctgaagaatgggtaggagaagaaaatgggaaatttaatatgata 
ttccagtttgaacatcttggtttatggagtactggcgatacgaaattcgatgttaaatcc 
tataaacaagtcttaaatcgttggcaaaagcaactagaaaatgtaggttggaatgcttta 
tttatcgaaaaccatgatcaaccacgtcgtgtttcaacctggggtgatgataaaaattat 
tggtatgaatcagcaactagtcacgctactgcctactttttacaacagggcacacctttt 
atttaccaaggtcaagaaataggtatgactaattatccatttgaaagcattgaaagtttc 
aacga t g tege ag tgaaaac t gaa t ate aaa tagt c aaaaaagaagg tggaga t g tcaa t 
caattactagataaatataaaatggaaaaccgagacaatgcaaggactccaatgcaatgg 
aataattctatcaatgctggattcactactggtaagccatggtttcatgtaaaccctaac 
tatacagaaattaatgttaaacaacaactaaatgataagttttcgatactttcttattat 
, aaagcgttaattcaactaaaaaaatctgatttgatttacacctacggtaagtttaatatg 
gtcgatgctgaaaataagcaggtttttgcatatacacgcacatttaaaaacaatactgta 
ttaattgtagccaatctcacaaatgaagtatcagaactaaacctaccttttgaattagat 
atttcatctgtagatataaaattgcataattatcacttaaatgatataaatttagaccat 
attaaaccttatgaatcattcgtcgttgaaata 
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254. 


ttgagtcatagaaagctatttccttctatattccatttatatcaacaagacaatttagat 
gaacatattgctattattggtataggacgtcgcgattataataacgaacaatttcgcgac 
caagttaaagcgtcaattcaaacttatgttaaagatacagatagaattgatgagtttatg 
acgcatgttttttatcataaaactgacgtgagtgataaagaaagttatcagtcattactt 
caatttagtgagcgactagattcagaatttgctttaggtgggaatcgtctgttttactta 
gcgatggcaccacaattttttggagtgatctcagattaccttaaatcttctggtcttact 
caaactacaggatttaaacgcttagttatagagaaaccatttggcagtgatcttaaatct 
gctgaatcattaaataatcaaataagacgttcgtttaaagaagaagaaatttatcggata 
gatcactatcttggcaaagatatggtgcaaaatatagaagttttgcgattcgcaaacgcg 
atgtttgaacctttatggaataataaatacatttcaaatattcaagttacatcatcagaa 
gtattaggtgtcgaagatcgtggtggctactatgaatctagtggtgcacttaaagacatg 
gtacaaaatcacatgctacagatggttgctttacttgcaatggaagcaccgataagtttg 
aatagtgaagatatacgtgcagaaaaagtcaaagtacttaaatctcttagacaattaaaa 
ccagaagaagttaaaaagaatttcgtgcgtggtcaatatgatcaaggcaatatagatggt 
aaacaggttaagtcatatcgagaagaagatcgcgtagcaaaggattcggttacaccgaca 
tttgtatcgggtaaattaacaattgataactttagatgggctggagttcctttctacatt 
agaacgggtaaacgtatgaaatcaaaaacgatacaagtcgtagtagaatttaaagaagta 
cctatgaatttatattatgaaactgacaatttactagattctaatttgctagtcattaat 
attcaaccaaatgaaggaatttcattgcatttaaatgctaaaaagaacattcaaggaatt 
gatactgagccagtgcaattatcatacgcaatgagtgctcaagataaaatgaatacagtt 
gatgcatatgaaaacttattgtttgattgtcttaaaggtgatgcgactaattttacacat 
tgggaagaattaaaatctacttggaaatttgtagatgcaatccaagatcaatggacaatg 
gttgaaccatgtttccctaactatgaagcgggtacgaatggacctcttgaaagtgatctt 
ttattaagtcgtgatggaaatcattggtgggatgatatccac 


255. 


atgattaaaaaaaacaaagaagaactgaatgacatggagtatctagtcactcaagaaaat 
ggtactgaacctccgtttcaaaacgagtattggaatcactttgaaaaaggaatttacgtt 
gataaattgtccggcaaaccattatttacttcagaggataaatttgaatctaattgcggt 
tggccaagtttctccaaagcattaaatgatgatgaaatcgtagaacttgttgataaatca 
tttggtatgattagaactgaagttcgatcagaaaaagcaaatagtcacttggggcatgtt 
tttaatgacggacctaaagaaaaaggtggtttaagatactgtattaactctgctgcgatt 
cagt t tatacc t fcatgataaac t agaagagt taggata tggagat t taa t taaaca 1 1 1 1 
aaaaaat 


256. 


ttgaaaaagttagcctttgcaattacagccgcttcaggcgcagcagcagttctatcacat 
catgatgctgaagcttctacacaacataaggttcaatctggagaatccttatggactatt 
gcacaacaatacaatac ttcagtagaaagcattaagcagaataa taatc t tagcaacaat 
atggtattcccaggacaagttattaatgtaggtggaagtgcttcacaaaatactagttca 
aacacttcttcaagttcagcatcttcacatactgtagtagcaggtgaatcattaaacatc 
atagctaataaatatggtgtttcagttgatgcattaatgcaagcaaatcatctaaatggt 
tatttaattatgcctaaccaaatattaactatccctaatggtggttctggttcaggatca 
ggtggtacagcaac'tcaaactagcggtaattatacttcaccttcattcaaccatcaaaac 
ttatacactgaaggtcaatgcacatggtatgtgttcgacaaacgttcacaagctggtaaa 
cctatcagtacttactggtctgatgcaaaatactgggcgtcaaatgcagcgaatgatggt 
tatcaagttgataatactccatctgttggtgcaattatgcaaagtacacctggaccatat 
ggtcatgtagcatacgttgaacgtattaatggtgatggtagtattttaatttcagaaatg 
aattatgcaaatggtccatacaatatgaactatcgtactatcccagcttcagaagtatct 
tcatatgcatttatccactaa 


257. 


atggcacgtattgctacaaaattgggctatcctgaaagcaatagtttcgtgactaatact . 

gtaattgaatttgttttacataacgaagcatatcctcggttatataggattaaaactcga 

gatacgaacttaataaaaatttctcaagctaatgaaatctcacgtcaaattacaaatggc 

acgatgacgcttgaagaagctaagtatcaattagaggaaatatatgttgctaaaagagat 

agcagtctacccttcaaaggaattgccgcagcaattatcgctacgagcttcctctatcta 

cagggaggtcgtctggttgatatcatcacagctgtattagctggaacgattggatactta 

gtagtagaaatattagatcgaaagctacacgcacaatttattccagaatttataggttct 

ttggtaataggtattatttctgtaattggacatgcatttgttcctagcggagatttagct 

acaattatcattgccgcggtcatgcctattgtacctggagtacttattacaaatgctatt 

caagatttattcggaggacatatgttaatgtttacaacaaaatctttagaagctttagtt 

actgcctttggtataggcgctggtgtaagttcaatattaattttagtc 


258. 


atgacagaatttgacttatccactagagagggtcgttggaaacatttcggttctgttgac 
cctgtcaaaggtacgaaaccaactactaaaaatgaaatgaccgatttacaaagcactcac 
aaaaatttcttatttgaaatagaggaagtaggcattaaaaatttaacttatccagtttta 
attgatcagtatcaaacagctggtttatttagtttttcaacgagtttaaataaaaatgaa 
aaaggcattaatatgagtcgcatattagaaagcgttgaaaaacattatgataatggcatt 
gaac t tgaa 1 1 taacacac tacatcaat tgt tgcgtacgctacaagataagatgaa tcaa 
aatgctgcaggtgttgatgtgtcaggtaaatggttctttgatcgttatagtcctgttaca 
catattaaagctgtaggtcatgcagatgttacttatggtttagctattgaaaatcatacc 
gttacacgtaaagaattaactattcaagccaaagtaacaacactatgtccttgctcaaaa 
gaaattagtgaatattctgcacataatcaacgtggtatcgttacagttaaagcatattta 
gataaaaataatgacgtcatcgatgattataaaaataaaattttagacgctatggaagcc 
aacgctagttctatcttatatccaatcttaaaacgtcctgatgaaaaacgagtaacagaa 
cgtgcttatgaaaacccacgatttgttgaagatttaattcgactaattgcagcagactta 
gttgaatttgattggattgaagggttcgatattgaatgtcgtaatgaagagtctatccac 
cagcatgatgctttcgcacgtctgaaatatcgcaaa 


259. 


gtgcaaaaaaaatatattactgccattattggaacaactgcccttagcgcattggcatca 
actcatgcacaagctgcaacaacgcatacagtaaaaagtggagaatctgtatggtcaatt 
tctcacaaatatgggattagtattgctaaattaaaatcacttaatggattgacttccaat 
ttaatattccctaatcaagtattgaaagtatcaggctcatcttcaagagcaacgtcaaca 
aatagtggcacagtttatacagttaaagctggagattcattatcttctattgctgcaaaa 
tacggtacaacttatcaaaaaatcatgcaacttaatgggttaaataactatcttattttc 
cctggacaaaagttgaaagtttctggtaaagcgacgagttccagtcgtgcaaaagctagt 
gggtctagtggtcgtactgcaacatatactgttaagtatggagactcactatctgcaatt 
gctagtaaatatgggacaacgtatcaaaaaattatgcaattaaatggattaactaatttc 
tttatctatcctggacagaagttaaaagtgcctggaggtagttctagtagctcatcttct 
aataatactagatcaaacggtggctattattcaccaacttttaaccatcaaaacttgtat 
acttggggacaatgcacatggcacgtatttaatagacgtgctgaaataggaaaaggtatc 
agtacatactggtggaatgcaaataattgggacaatgcatcagctgctgatggatatact 
attgattatcgtcctacagtaggctcaattgcacaaactgacgctggttactatggtcac 
gtagcgtttgtagagcgcgtgaatagcgatggaagtattttagtttcagaaatgaactgg 
agtgcagctcctggaaatatgacatatagaacaattccagcttatcaagtgagaaattac 
aaatttattcatt 
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260. 


gtgaccaaaaaagcttttatttcttattctagaacaagtgatgaacatttaaatagagtt 

gtgagaataggagaaagtttgagagttgatcatggaattgatgttattttagatgtatgg 

gattgcactgagggagatgacttgaatttttttatggagtctatggttaatgacgagacg 

atagattttgttattatattaagcgattttcagtattttaatagagctaatgatagagaa 

ggaggagttggaaaagaaagcacaataattacttctcaaatttatgataagcaaaaagat 

agtaagtttatacctgtctttttagatattctggataatggaaaaccatcattaccaact 

ttttgtaatactagattcgctattgatatgacagacatcgaattagatatagagaaaata 

gaagagattgcaagaaaaatacacgataaacctttattcgaaaaaccaagacttggtaaa ■ 

gtaccagattataaccaaaatcaaaatgagttaaagaaagcaataaaaaaattaacttta 

tctaaaagttataatgaaacgagaaattttgaagaagctttagacattatttataaaact 

ttagaaaatatagaaaatagcgtagaggaatataataaagatgatttaatgactttaaaa 

gaggtttttgatacttggaaagaatttattacgtatgcgctaaacaatgataacttttat 

1 1 tagggaa t taa tea tagagca t ta taa tagg tgc t taaagc t tacggaagaagaa 1 1 1 

gaaaatccaatgactaggatttttaattatttttcatttcttatactagtaagtgaatct • 

tt ate ttcaggagcaaatgaatttttgaaagatttattgaa tgc taaatt teat tttagt 

agaagagaagcaaattattatatattaagtttatatccccaggtgttatccaagaaatat 

tcatataatactaatgtcaaaaaaatgttagccgaaatgtactttgaagggaaggagtta 

aaaaaggttcaagatgcagatgtaattttatatacagaaagtcttatgaaaaaagatatt 

catagtgtatatgaaacgtggcatggggttctgttgtatagtagatggcctatgcttgag 

caacaaactattaatattttaataaa taaatt teg tagtaaaaaatatctagatcaattt 

gactttttatttggaagttcacaaagagaagtatttgaaaactatgataagattaaatcc 

acacaagaaatacctactatttttaattttattgataaagaagaaattggcagctat 


261. 


atgcactatctaaagaaagtaactatatacataagtttattaattttggtgagtggttgt 
ggagacagcaaagaaacggaaatcaaacaaaactttaataaaatgttaaatgtgtatcca 
actaaaaatctagaagacttttatgataaagagggttatcgtgatgaagagtttgataag 
ga tgacaaaggaacatgga t tattagatc tgaaatgacaaaacagccaaaaggtaagatt 
atgacttcaaaaggtatggtgttacatatgaatagaaatactagaagtacaactggttat 
tacgttattaggaaaatttctgaagataataaaagtgaaattgatgatgaagaaaagaaa 
tatcctataaagatggtaaataacaagataattccaactcaaaaaattaatgacaataaa 
ttgaagaatgaaatagaaaactttaagttctttgtacaatacggaagctttaaaaattca 
gatgattataaagaaggggatattgaatacaatcctaatgcaccaaattattctgcacaa 
tatcatttaagtaatgatgactataatattaaacaattaagaaaaagatatgatattaaa 
acgaaaaaaactcctagattattaatgagaggcgctggagatccaaaaggatcttctgta 
ggttataaaaatcttgaatttacatttgttaagaataatgaggaaaatatttattttacc 
gatagtattaattttaatccaagcaagggtaaatcattg 


262. 


gtgaaacattcgaaaaagttacttttatgcatcagttttttattaataacgttttttatt 

ggtggatgtggatttatgaataaagacgatggtaaagaaacggaaatcaaacaaaacttt 

aataaaatgttaaacgtgtatcccactaaaaatctagaaaacttttatgataaagagggc 

tatcgagatgaagagtttgataaggatgacaaaggaacatggatagttcattctaaaatg 

gttattgaaccaaaaggcaaaaacatggaatctagagggatggttctctttatcaatcgc 

aatactagaacatcaaaaggctattttatagtcaatgaaatagaaaaggatagaaaagga 

agacccat taat aa taaaaagaaatatcc tgtaaaaa tgaaaaataataaaattattcca 

accaaaccaatatctaatgataaattaaaaaaagaaattgaaaactttaaattttttgta 

caatatggcaattttaaagatattaaaaattataaagatggtgacatttcatacaatcct 

aatgtacctagttattctgcaaaatatcaattgagtaataatgaatataacgtacaacaa 

ttaagaaaaagatatgacatcccaactaaaaaagtacctaaactattgttgaaaggtgat . 

ggggatttaaaaggttcatccgtaggttctaaaaatctagaatttacttttatagaaaat 

aaagaagagaatatctattttacagattctgtactatttagccctagcgaggataatgaa 

tea 


263. 


atgcgttatctcaagaaagtaacgatatacataagtttattaattttggtaagtggttgt 
ggaaacggtaaagaaacggaaatcaaacaaaactttaataaaatgttagacatgtatccg 
actaaaaatctagaagacttttatgataaagaaggctatcgagatgaagagtttgataaa 
aaggataaagggacatggatagttggatctaccatgacaattgaaccaaaaggcaagtac 
atggaatctagaggtatgtttctatatattaatcgcaatactagaacaactaaaggttat 
t a t ta t g tgaggaaaac aacaga tgacag taaaggt agac taaaaga tga tgaaaagaga 
tatcctgtaaaaatggaacacaataaaattattccaacgaagccaatacctaatgacaaa 
ctaaaaaaagaaatagaaaacttcaaattttttgtacaatatggagattttaaaaactta 
aaggattataaagatggtgacatttcatacaatcctaatgtacctagttattctgcaaaa 
tatcaattgagtaataatgactataatgtaaaacaattacgaaaaagatatgatattccc 
accaaccaagcccctaaattattgttaaaaggagatggtgacttaaaaggctcatctata 
ggttccaaaagtttagaatttacttttatagaaaataaagaagagaatatctttttttca 
gatggtgtaeaatttactcctagcgaggatagtgagtca 


264. 


atgaaacattcaagcaaaataatagtatttgtaagtttcttaattttaaegatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaagctgaaatcaaacaaaacttt 
aataaaacgttaagtatgtatccaactaaaaatctagaagacttttatgataaagagggc 
tatcgtgatgaagagtttgacaaagatgacaaagggacatggattattaattctaaaatg 
a t tgt tgaaccgaaaggggaagagatggaagcaagagggatggt 1 1 tacgtataaataga 
aatacgagaacagctaaaggtaactttattataaaacgaataacagaaaataataaagga 
atacctgatgttaaagacaaaaaatatccagtaaaaatggaacacaataaaattattcca 
acaaaacaaattaaagataaaaaattaaaaaaagaaattgagaacttcaaattttttgta 
caatatggaaattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aatgtgccaagttactcagcgcaatatcaattgaacaattatgataataatgttaaacaa 
ctaagaaaaagatatgatattcccacgaatcaagctcctaaattattattgaaaggtaca 
ggagatttaaaaggatcctctgtaggttataaacatcttgaatttacttttgtagaaaat 
aaaaaggaaaatatttattttactgacagtataaactttaacccgagtagggggaat 


265. 


atgcgttatctcaagaaagtaactatatacataagtttattaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaaacggaaatcaaacaaaacttt 
aat aagatg t taaacg t g ta t cc tac t aaaaa tc tagaagac 1 1 1 1 a tga t aaagaagg t 
t ttcgaga tgaagaat t tgataaaggagataaaggaac t tgga ttat taggtc tgaaatg ' 
acaaaacagccaaaaggtaaaattatgacctcaagaggtatggttctctatatcaatcgt 
aacactagaacagccaaagggtattttttaatagatgagataaaagatgataatagtggt 
agaccgatagagaatgaaaagaaataccctgtaaaaatgaaccataataagatctttcca 
acaaagccaatatctgatgataaattaaaaaaagaaattgaaaacttcaaattttttgta 
caatatggagattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aacgt t cc tagt tac tc agegcaa t a t caa t tgaacaat aa t ga taa t aa tg t taaacaa 
ttaagaaaaagatatgatattccaaccaatcaagcccctaaattattgttaaaaggggat 
ggegacttaaaaggatcatctgtaggttctaaaaatttagaatttacttttgtagaaaat 
aaagaagagaatatattttttacagatgcagtacaattcactcctagcgaggatgatgaa 
tea 
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266. 


atgaagacctataagccgtaccgacatcaattaaggcgttcgctatttgcctcaacgatt 
ttcccagtatttatggtgatgattattggtttaataagcttttatgctatttatatatgg 
gtcgaacatcgcaccattcatcagcatacctatcaaactcaaaccgaattacaacgtatc 
gacaaacattttcatacgtttgttacgcagcaacaaaaacaatggcgtcatgttgattta 
tcacatccaactgatatcacaaagatgaaacgccaactattaaaacaagtccatcaacaa 
cctgcgatattgtattacgatttaaaaggttcttcacaatctttcacaaacaattatgaa 
caattagacacaacaaagatgtatttaatatcaaaatatcgaattgattttaaagacgat 
acttatatccttaaaatatatatgtcaagcacaccactacttaaaaacattaagaaaaat 
agtggacaatctgcactcattgttgattcatatgatactgttttatatacaaatgacgac 
cgattctctatcggtcaaaaatatcaaccaccacagtttgggtttatgaacgagtcttta 
aaactcaattctcatcatgcgcatcttattatatataaagatattcatgaaaccattgaa 
gatggaattgcattactagttgtcatgggtgttgttcttattctgcttgttatttttgga 
tatataagcgctgatagaatggcaaagcgccaatctgaagatattgaagcgattgtccga 
aaaattgatgatgctaaaaatcgacatcttggtagttacgaaccgttaaaaaaacatagt 
gagttagaggaaataaataattatatctatgacttgtttgaatcaaatgagcaattaata 
caatctattgaacagaccgaacgtcgtttacgtgatatacaattaaaagaaattgagcga 
caatttcaaccccatttcttattcaatacgatgcaaacgatacaatatttaattcctctt 
tcacccaaagtagcacaaacagtcatacaacaactatcacaaatgctacgttattctcta 
cgcacagcatcgcacacagtcaaattagcagaagaattaagctacattcagcagtatgtt 
gctatacaaaatatccgcttcgatgatatgatacagctttacatcgatgctcctgaagat 
gtacaacatcaaacaattggtaagatgatgcttcaaccactcgtagaaaatgccatcaag 
catggtcgtggtagtgaacctttaaagataacaattcgtatcagacttacgaagcgcaaa 
ttacatattctggttcatgataatggcatcggtatgtctccatcacatttagaacgcgtg 
cgccaatcacttcatcacgatgtttttgatacgacacacctaggtttaaatcatttacat 
aatagagccatcattcaatatggaacatatgcacgtctgcacattttctcaagaagccat 
caagggacattaatgtgttaccaaataccacttgtc 


267.. 


gtggatgatgtgacaaaatatggtccagttgatggagatccgattacgtcaacggaagaa 

attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 

gttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta 

acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 

gagatcgttcattatggtggcgaagaaatcaagacaggccataaggatgaatttgatccg 

aacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagttaaaaatcctgat 

acaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggtccagttgatgga 

gatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 

ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 

acgccaacaac taagaacccat taacaggggaaaaag ttggtgaagg tgaacc aacagaa 

aaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaagaaatcaagcca 

ggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagaggacgttccaggt 

aaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtg 

acaaaatatggtccagttgatggagatycgattacgtcaacggaagaaattccgtttgat 

aaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggt 

gaaccaggaacaaaaacaattacaacaccaacaactaagaacccattaacaggggaaaaa 

gttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtagatgaaatcacagaa 

tatggtggcgaagaaatcaagccaggccataaggatgaatttgatccgaacgcaccgaaa 

ggtagccaagaggacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagta 

gtcacaccaccagtggatgatgtgacaaaatatggtccagttgatggagatccgattacg 

tcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggt 

acagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaact 

aagaacccattaacaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaa 

caaccagtggatgagatcgttcattatggtggcgaagaaatcaagacaggccataaggat 

gaat t tgatccgaacgc accgaaagg tag tcaaacaacgc aac c agg taagccaggag 1 1 

aaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggt • 

ccagttgatggagatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaa 

tttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaaca 

aaaacaattacaacgccaacaactaagaacccattaacaggggaaaaagttggtgaaggt 

gaaccaacagaaaaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaa 

gaaatcaagccaggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagag 

gacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccacca 

gtggatgatgtgacaaaatatggtccagttgatggagattcgattacgtcaacggaagaa 

at tccgtt tga taaaaaacgcgaa 1 1 tga tccaaac t tagcgccaggtacagagaaagtc 

gttcaaaaaggtgaaccaggaacaaaaacaattacaacgccaacaactaagaacccatta 

acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 

gagattgttcattatggtggtgaacaaataccacaaggtcataaagatgaatttgatcca 

aatgcacctgtagatagtaaaactgaagttccaggtaaaccaggagttaaaaatcctgat 

acagg tgaagt tgt taccccaccagtgga tga tgtgacaaaa tatggtccagt tgatgga 

gattcgattacgtcaacggaagaaat tccgtt tgataaaaaacgcgaatttga tccaaac 

ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 

acgccaacaac taagaacccattaacaggagaaaaagttggcgaaggtaaatcaacagaa 

aaagtcactaaacaacctgttgacgaaattgttgagtatggtccaacaaaagcagaacca 

ggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtacg 

ccagcagaaccaggtaaaccagcggaaccaggtacgccagcagaaccaggtaaaccagcg 

gaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaacca 

ggtacgccagc agaacc agg tacgccagc agaac c agg t aaac cagcggaac caggt acg 

ccagcagaaccaggtaaaccagcggaaccaggtacgccagcagaaccaggtaaaccagcg 

gaatcaggtaaaccagtggaaccaggtacgccagcacaatcaggtgcaccagaacaacca 

aatagatcaatgcattcaacagataataaaaatcaattacctgatacaggtgaaaatcgt 

caagctaatgagggaactttagtcggatctctattagcaattgtcggatcattgttcata 

tttggtcgtcgtaaaaaaggtaatgaaaaat 
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268. 


mtkkekdykks 1 eqqktrvkiyksgkswvkasineiel lktmglpf lskneiqenvtekt 
kghklkksaak t tal vgga f t f nmlnnhqaf aase tpi tsei ssnse t vanqns 1 1 ikns 
qketviistslesnhsnstnkqmssevtntaqssekagisqqssetsnqssklntyastdh 
vesttinndntaqqdqnkssnvtskstqsntssseknissnltqsietkatdslatsear 
tstnqisnltststsnqssptsfanlrtfsrftvlntiuaaptttsttttssltsnsvwn 
kdnf nehmnl sgsa tydpktgia tl tpdaysqkgai sin trldsnrs f r f igkvnlgnry 
egyspdgvaggdgigfafspgplgqigkegaavgigglnnafgfkldtyhntstprsdak 
akadprnvggggaf ga f vs tdrngmat tees taaklnvqp tdns f qdf vidyngdtkvmt 
v tyagqt f trnl tdwiknsggtt fs 1 smtas tggaknl qqvqfgtfeytesavakvryvd 
an tgkdi ippktiagevdgtvnidkqlnnf kill gysyvg tdalkapnytetsgtp tiki t 
nssqtviykfkdvqgpqisvdsqtrevgktinpititttdnskdvltttvtglpsglsfd 
qttnti igtpsevgt t tvtvn t tdatgnvtskqf ti tiqdtispwnvtpsqasevf tpi 
npi ti ta tdnsgkwthtvtglpqglkf das tns ivgtp tqigtnti t i es tdasgnkt t 
tkinyevtrnsasdststsivnsvstsisnstslsdsvkasqslstkestskslsgslsa 
stsns'asikasesastskklsesastsmsdsasikasesastskklsesaststsdsasi 
kasesastskklsesastsmsdsvsikasesastskklsesaststsdsastqasesast 
skklsestststsdsaststsesdstsestslsdstsaslsestststsdsaststsesd 
snststslseststslsestststsdsastsasvsdsnsastslreststslsdststst 
sdsaststsesdsdsastslsgssstsvsdstsastsesaststsisdsnststslsest 
stslsestststsdsastsmsvsdsnsasislseststsvsdstststsesaststsesd 
snsastslseststsvsdstststsdsaststsvsdsnsastsls&ststsisdststst 
sdsaststsvsessstskklsesastsmsdsasastsesnststslsgststslsgstst 
stsesaststsvsdsnsastslseststslsdstststsdstsastsesdsnststsmse 
slstsvsdstststsdsaststsvsdsnsastslsdststsisdstsastsdsasesase 
sestsestsvsessstsvsdstststsesaststsesestsestsvsessstsvsdstst 
stsesaststsesestsestslsgssstsvsdstststsesaststsvsdsnststslse 
ststslsnstststsdsaststsvsdsnsastslsgslstnvsdstststsdsaststse 
sdsnsastslsgslstslsdstststsdsaststsesaststsvsesdsestsmsvsdsn 
ststslsdststsvsdstrtstsdsastsksvsesnsastsvsgststsisdssststsm 
s tset f tsqspinsesqf igdsl sed ti vtqskn tnmlnktgkdydl qeqrgytds eqhn 
e tqsnqadnhsnnldl lhqnr lqdkvvkqptkgedgvvsngf ivavai vlai f glakks r 
kddddqdgsk 


269. 


mkktvias tlavslgiagyglsgheahasettnvdkahl vdl aqhnpeelnakpvqagay 
dihf vdngyqynf t sngs ewswsyavagsdady t es s snqe vsantqs siitnvqavs apt 
s sesrsys ts t tsysapshnysshcs svrl sngn tagsvgsyaaaqmaartgvsas tweh 
i iaresngqlharnasgaagl f qfcrapgwgstgsvndqinaaykaykaqglsawgm 


270. 


itai3aokvlvigstnvdkflnvkrfpkpgetlhinqaqkefgggkganqaiaasrlaadttf 
i skvgkdgnanf il edf kkagihtqyil tseseetgqaf i tvdeagqnti 1 vygganmtl 
s atdvemsvdaf igadf waqlevp f eaieqaf kiarkqni ttvlnpapaielpks llel 
tdiiipneteaelltgisinnesdmketatyfldlgisavlitlgeqgtycayqeqykmi 
pacnvkaidttaagdtfigaflselnkdlsnlesairlanqassltvqrkgaqasiptrk 
eveaeyn 


271. 


mal kkykp i tngr rnrat tldfaei tkt tpeksl lqplpkragrnnqgkl tvrhhggghJcr 
qyrvidf krakdgi iakvdsiqydpnr saniallvyadgekryi iapkglqvgqtvesga 
eadikvgnalplqnipvgtvihnielkpgkggqlarsagassqvlgkegkyvlirlrsge 
vrmi 1 s t c ra t i gqvgnl qhel vnvg kagr s rwkgvrp t vr gs vmnpndhphggg e grap 
igrpspmspwgkptlgkktrrgkkssdkl ivrgrkkk 


272. 


mkskf till f ti f s ttvlvlviiynktqsqsyisthysnnkikttatlf Ihgyggserse 
t fmvkqalnknvtnevi tarvssegkvyf dkklsedaanpivkvefkdnkngnf kenayw 
ikevlsqlksqfgiqqfnfvghsmgnmsfafynOmygddrhlpqlkkevniagvyngiln 
mnenvne iivdkqgkpsrmnaayrqlls lhkiycgkeievlniygdledgshsdgrvsns 
ssqs lqyl lrgs tksyqemkf kgakaqhsqlhenkdvanei i qf lwe t 


273. 


mkigidaggtl i kivqehdnrryyr tel ttniqkvidwlnneeie tiki tggnagviadq 
ihhspei f vef das skgl ei 1 1 deqghqi ehyi f an vgtgt s fhy f dgkdqqrvggvg tg 
ggmiqglgyllsni tdykel tnl aqngdrdaidlkvkhiykdteppipgdl taanf gnvl 
hhldnqf tsanklasai gwgevi t tmai 1 1 areyktkhwyigss f nnnqllreweny 
tvlrgfkpyyiengafsgalgalyl 
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274. 


mtlnnhfaytfeerptpklwlckpdgtrieriadfsJclggtfkftnvntlhfdlplqvfs 
edtkqiernkvvdlvknkyl idyryngyrdif viddikks andsdf i tlnldsraselnk 
kaanei el lgs tipqrnrmkilsvyaplwklghvdgkiidvkrel tgsnttvnal idnics 

I f davaiynninrti s fyhkdnvgtnrglrvrensylks f edgf vskdi vtrlypf gqsg 
ltiqsvnpagssyiedfsyfmspfkrdnnrnvlqhsdymsdelchalldyqefyaskkdq 
agel skqysai lkehsqedf rlnql satlqr lnervel vkpkseyidl g tkvknf ki tvp 
kssyyl imimdgs f trikf nnkqydipsgewlyiklktgkf ndatkf ekqleypleils 
ananlrwy trs segdyeeed tk ti eekynl ekykil vkdqekwasi errl kaf edqka 
s vi rsmnaknf 1 s eklynerelyvf eswteenhtdaqelyddavkqmkeqkkinrt i tv 
dlvnf iqs ldhkddwdklnvgdkvvf qnki f ntkikayi temqldf qtnqvki tisdi f d 
ykcUdtiiaeklaqttstssqvdfhkqqireqtgritdmtrliegewdankkrvmagnet 
vdigshgvkvi skenpnef vimvggviamtrdnge t f ktgi tpeginaemligkmi vget 

I I f enesgtvkf dkdglyvnsknfhlvsndgeedyf dklkremsenakqqtdxmleeykk 
evsqt i seatdvrni vdnaadilqaaf adgvi tdvekrli se t laqlekenre f edkinl 
alnhpyi teedtielnnsiveyssmyetlvisinesvsdkmi tpqeseeinqniinf ree 
ikdi 1 si veei i er tknaqlqat 1 eeakdy t trvrddikdelkdlnns f kslns tveesl 
qdni f daaeleaiktwlvtkseyqdi tnryssmsantdlkseskldl tksyktldtsf n 
df vkyi dem tmdr i ade tekvnykkkyd t 1 qknl s dymkky dnci 1 e iskky sndaadkv 
1 gdf taiatelqndf qdvkdnwaef kqt ties f kdgivteaekar lrvqldmldresmdi 
eeryks 1 lanqy tntdiknrl tasrspyl svhas lrkvieqiiadgkvdesektlanns 1 
ntynttltaysktiqealntlsqiissdvaskkveefngvittissdvdtikkqrdgavi 
tyyysgvp tl sndpakswt tndlkdlhikdinyldtksgyay t f tksgt syswkpl t dqvl 
vss lkqaknaqdtadnkrrvf vtqpippydqgdbnwtqgsqgdiyvcg tsratgs fvssdw 
vkaskytddtvakqaakdledykvkmtkdf kdlndgvs t f ktewkdf kdgi vteaektr 

I rvqldi ldresqdi eerynsi f nsqyadtqvkts isnars tynnsl tklrntiqtvied 
gkvtp tekttanqtl taynnal tsysaaiqealnsmskviaqkeatsqynqf neviknin 
tni tdiqkqvdgai e t fyysgvp tl tnipasywt taskreahlgdlyldt atgvayr f lk 
kg tt sp tyywspisdqi i tdalnraktaqdtadgkrrvf vntpvppydtgdmwtqgasgd 
ilvcktpkakggiysisdwvkaskytddtvansavqqlneykrtnnldiadl)crktsdfe 
ktwnaf ddrvi sises ssikgqlallnhekdrl trqyeni irasnlvgaektkls tays 
nintklsdlsttinsaivdnkivdaesksvtskfelykasvneyqiafdnalnsiireia 
s sqakdr ldewkr tef s tdsdgi iervagakf dskwtdtwrn tvnpaiqqvsni tygsen 

I I Insesrsdgan 1 1 ths f iryyl trple tgktytlkasvl ttderqsgqisvypyspng 
are tvnikdgki tyt f t aqtes tqf 1 iykdvagqs dvdlnvti ekai 1 vegnkvtgwspa 
peetssalrdyntrissaetfieknkekisqiatksdvdaslskvatyetqynvssgtny 
qiplqeyngs f f t dnyty e waknns 1 s snnvatai fvskgsnngyel veldnmsktgan 
prfvldskgrpsistfspqsttqdisviytkylgsasainttkslieqtassielqvkkl 
taeteynnil lnsdf ssgwegwinvdpqysi vdim t f gi tlpdai tnknkkyntvkmtyn 
kntnypsvfsnfisvgkgqevaigehltltcyayipssskgkltgniyiefagyyekdqk 
snpmiarhei lpkdf eynkwf rmtas taips tnsegkkinyiraclrydglaiqs vnnsai 
f yyalpqlergskptewslsrldvf s teqlaakialnpes vdi iarni dfntdsmkiyns 
ngtlni sgdtl tisnnnssneviinpkgf tlkkdgwkf kngldtsdysvqayepqf ssw 
imikat<foaakskynyirhiepgimgyytintgvynfav^^ 

lyn3crylkiqmsassrgksklyiifktktgdttlhqeivssssmvypditidlqaklgyp 
pnnlpdf f elqagiaygenns idgf f ri irrmamtdtpnaev 


275. 


mynvtqhatyktknkretavligvhaqtdrqfnfestmeeldalsqtcqluvkgqitqnr 
eqf dhkyyvgkgkideiks f ie fhdidvwtndel t taqsk tlndnlgiki idr tql ile 
ifalrarsregklqvelaqldyllprlhghgkslsrlgggigtrgpgetklemdrrhirt 
rimeikhqlktwdhreryrnkreqnqvfqialvgytnagks swfnvl aneetyekni 1 f 
at ldpktrqiqvnegf nl i isdtvgf iqklpttl vaaf ks t leeakgadvlirihwdashs 
eyrtqi dtvnqi indldmdhipqwi f nkkdlcneqmdvpVsksahvf vs srdendkqkv 
knlviqeiknslspyeeivdsadadrlyflkqhtlvtelifdetqasyrikgfkkl 


276. 


mmi i vml il syl igaf psgl i igkl f f kkdirqygsgntga tns f rvlgrpagf i vt f Id 
i fkgf i tvf f plwf pvhadgvi s t f f tngl i vgl f ai lghvypiylkf nggkavats agv 
vlgvnpilllilaiiffsvlkifkyvslssiiaaiscvigsiiihdyillavsgivsiil 
i irhksni vri f kgeepkikwm 


277. 


mmnhs eal teqvf s f aselyaygvrewispgsrs tplal vf eahpni k twihpdersaa 
f f al glikgs ekpvailc tsgtaaanytpaiaesqisr lplwl tsdrphel rsvgapqa 
inqvnmf snyvnf qf dlpiadgsehtid tinyqmqiasqylygphrgpihfnlp f repl t 
pdldrvdl 1 tsvtkt lphyqksis vddikdilqekngl i i vgdmqhqavdqi 1 tys tiyd 
lpiladpl sql rkekhpnvi ttydllyraglnl evdyvirvgkpvi skklnqwlkktday 
qi i vqnndqidvf p tpphi syei sandf f r s lmeepl verkkwlqqwqs 1 eqqarieisd 
ylkhatdeaayvgsl iqkl tkedtl f vgnsinpirdvdnll f dseasvyanrgangidgw 
s talgmaahknvtl 1 igdls f yhdmngl lmaklnelhinivl vnnngggi f sylpqkrsa 
tkyferlfgtptglnfeytallydftfkrfdnltdfkyaelskmgshrayevitnrdenlh 
ghqnlygklseivnvtl 


278. 


makkf nyklpsmval tl f gtaf tahqanaaeqpqnqsnhknvlddqtalkqaekaksevt 
qs t tnvsgtqtyqdp tqvqpkqdtqs ttydasldems tyneissnqkqqs Is tddanqnq 
tns v tknqqee tndl t qedkt s td tnqlqe tqs vakenekdl gananneqqdkkmtasqp 
senqaietqtasndnesqqksqqvtseqnetatpkvsrxtnasgynfdyddedddsstdhl 
epi s lnnvnafcskqt tsykykepaqrvttntvkke tasnqatidtkqf tp f sataqpr tv 
ysvssqktsslpkyt^kvnssiimyirkkiimkapri^ 

vhdtandns tidgeiaf mkrny tnaf vhaf vdgnriie tap tdyl swgagpygnqr f inv 
ei vh thdyds f arsmnnyadyaatqlqyynlkpdsaendgrg tvwthaai snf 1 gg tdha 
dphqylrshnysyaelydliyekyliktkqvapwgttstkpsqpskpsggtnnkltvsan 
rgvaqil^timglyttvydskghktdqvqktlsvtktatlgiinkfylvedynsgkkygwv 
kqgdwyn takapvkvnqtynvkags tly tvpwgtpkqvaskvs g tgnqt fkatkqqqid 
ka tylygtvnglcsgwi skyyl t taskpsnp tkps trmql t vtnnsgvaqinaknsgly 1 1 
vydtkgkt tnqi qr tl svtkaat lgdkkf ylvgdyntgtnygwvkqdeviyntaksp vki 
nqtynvkpgvklhtvpwgtynqvagtvsgkgdqtfkatkqqqidkatylygtvngksgwi 
skyyl tapskvqal s tqs tpapkqvkps tqtvnqi aqvkanusgirasvydktaksgtky 
anrtflinkqrtqgimtyvllqdgtsntplgwvnindvttqnigkqtqsigkysvkptnn 
glys iawgtknqql lapnt lanqaf naskavyvgkdlylyg tvnnr tgwiaakdl iqns t 
daqs tpynyt f vinnsksy f ymdp tkanrys 1 kpyyeqt f tvikqkningvkwyygql Id 
gkyvwiks tdl vkeki kyay tgmtlnnainiqsrlkylcpqvqneplkwsnanysqi knam 
dtkrlandsslkyqflrldqpqylsaqalnkllkgkgvlenqgaafsqaarkyglneiyl 
i shal ve t gng tsql akggdvskgkf t tktghkyhnvf gi gaf dnnal vdgikyaknagw 
tsvskaiiggakfignsyvkagqntlykmrwn^ 
kigevgkyfeiptyk 
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279. 


vafefrlpdigegihegeivkwfikagdtieeddvlaevqndksvveipspvsgtveevl 

vdegtvawgdvivkidapdaeemqf kghgddedskkeekeqespvqeeas s tqsqekte 1 

vdesktvkainpsvrkyarengvnikavngsgkngritkedidaylnggsseegsntsaas 

estssdvvnasatqalpegdfpettekipamrkaiakamvnskhtaphvtlmdeidvqel 

wdhrkkf kei aaeqg tkl t f Ipywkal vsalkkypalnt s f neeagewhkhywnigi a 

ad tdkgllvpwkhadrksi f eisdeinelavkardgkl tseemkgatctisnigsaggq 

wf tpvinhpevai 1 gigr i aqkpi vkdgei vaapvl als Is f dhr qidga tgqnamnhik 

r 1 lnnpel 1 Imeg 


280. 


nmetdeisqiynkhrlpslsglakvsplvhrasiggvliivaelnriJcrlvcr^Qnqfktfy 
nqmleedeevkypi lhdkmnhlpi 1 tdl f keine tcdahdl f dhasy t lqs irski sr tn 
qrirqnldr i vknqgnqkkl sdaivtvmdrnvipvkaeyrqdf ngi vhdqs asgq tlyi 
epnswemnnqi srl rndeaver er i 1 tel t gf vsaeadall i aesvmgqi df liakary 
ar t ikg tkp t f kedr tiylpna fhpl 1 dkd twan tie f iddve tvii tgpntggktvtl 
k t lgli ivmaqsgl 1 ip t ldgsqls i f envycdi gdeqs ieqs Is t f s shmkni vei 1 qd 
adqnsl il f delgagtdps egaalams i ldyvrrlgslvma tthypelkaysynregvmn 
as ve f dve 1 1 sp tykllmgvpgrsnaf diskklgl s lni inkaktmigtdeqeinami es 
leqnskrvdqqrieldrlvreaqqthdalskqyqqyqnyetslmdeakekanqrvksatk 
eadeilkelrnlrdhkgaevkehelidWckqlddqyevksikqhvqkkkydtihtgdevk 
vlsygqkgevlel vgdeeawqpngi ikmklp i edlektkkkkekp tkmvtrqnrqt ikte 
ldlrgyryeealneldqyldqavlsnyeqvyiihgkgtgalqkgvqqhlkkhksvrqfrg 
gmpseggfgvtvaelk 


281. 


ms f fkr lkdkf sskneddi qkdldesvdsnvnsdsdsmdpndsdeqvkpkkkpkkl sead 
f dedgli s i edf eeieaqkigakf kagleksrqnf qeqlnnliaryrkvdedf f ealeem 
litadv^fntvmkltdelrteaqrrniqetedlrevivekiveiyhqedcttiseainriiedg 
rlnyi lravgvngvgkt tt i gklayryqqegkkvmlaagdt f ragai qqlnvwgervgvev 
vsqhegsdpaavvydalnaaknkdvdilicdtagrlqnksnliiiqeldkitOcrvirura^ 
pheal 1 cldat tgqnal sqars f kevtnvsgi vl tkldg takggi vlairnelhipvkyv 
glgekmddlgpfspesyvyglfadmieqnedipeeisrnssveseegn 


282. 


mkrnwwkeavayqvyprs f ndsngdgigdlpgliekldylenlgidviwl spmypspndd 
ngydisdykgimsefgtinndfdqllssihqrgiriklildlvviihtsdehpwfieskssktn 
akrdwyiwadpkpdgsepnnwes i f ngs twef des tkqyyfhl f skkqpdlnwenpdvrq 
avfeinimwfekgidgfrvdaithikknfeagdlpvpdgkkfapafdvditinqpgiqewlq 
emkdks 1 srydimtvgeangvtpndaeewgeengkfnmi f qf ehlglws tgdtkf dvks 
ykqvlnrwqkqlenvgwnal f ienhdqprrvs twgddknywyesat shatayf lqqgtp f 
iyqgqei gmtnyp f e s i e s fndvavk teyqi vkkeggdvnql 1 dkykmenrdnar tpmqw 
nasinagfttgl^wfhvnpnyteiiivkqqlndkfsilsyykaliqlk3csdliytygkfnm 
vdaenkqyfaytrtflamtvlivanltaevselnlpfel<Ussvdiklhnyhindinldh 
ikpyesfwei 


283. 


lshrkl fpsi fnlyqqdnldehiaiigigrrdynneqf rdgykasiqtyvkdtdridefm 
thvfyhktdvsdkesyqs llqf serldsef alggnrl f y laraapqf f gvi sdylks sgl t 
qttgfkrlvlekpfgsdlksaeslnnqirrsfkeeeiyridhylgkdmvqnievlrfana 
mf eplwnnkyisniqvts sevlgvedrggyyessgalkdravqnhmlqntvallameapisl 
nsediraekvkvlkslrqlkpeevkJmfvrgqydqg^ 

f vsgkl tidnf rwagvp fy irtgknrtksktiqwve f kevpmnlyye tdnl ldsnllvin 
iqpnegislhlnakkniqgidtepvql syams aqdkmntvdayenl 1 f dclkgdatnf th 
weelJcstnvkfvdaiqdqwtmivepcfpnyeagtogplesdlllsrdgnhv^dih 


284. 


miklmkeelndmeylvtqengteppfqneywnlifekgiyvdklsgkplftsedkfesncg 
v^sfskalnddeivelvdksfgmirtevrsekanshlghvfndgpkekgglrycinsaai 
qf ipydkleelgygdl ikhf kk 


285. 


Ikkl af ai t aas gaaavl shhdaeas tqhkvqsge s lwt i aqqyn ts ve s ikqnnnl snn ' 
mvfpggvinvggsasqnts sntss s sasshtwages lni iankygvs vdalmqanhlng 
ylimpnqil tipnggsgsgsggtatqtsgnytspsfnhqnlytegqctwyvf dkrsqagk ■ 
pis tyws dakywasnaandgyqvdn tps vgaimqs tpgpyghvayveringdgsilisem 
nyangpynmnyr tipasevs syaf in 


286. 


mar i atklgypesns fvtn tvief vlhneayprlyriktrdtnl iki sqanei srqi tng 
tmtleeakyqleeiyvakrdsslpf kgiaaai iats f lylqggrl vdi i tavlagt igyl 
weildrklhagfipefigslvigiisvighafvpsgdlatiiiaavnipivpgvlitnai 
qdl f ggnmlmf t tks 1 ealvtaf gigagvssi lilv 


287. 


mtef dls tregrwkhf gsvdpvkgtkpttknemtdlqs thknf 1 f eieevgiknltypvl 
idqyqtagl f s f s ts lnknekginms r i lesvekhydngi e 1 e fn tlhql lr 1 1 qdkmnq 
naa'gvdvsgkwffdryspvthikavghadvtyglaienhtvtrkeltiqakvttlcpcsk 
ei seysahnqrgi vtvkayldknndviddyknki ldameanas s ilypilkrpdekrvte 
rayenprfvedlirliaadlvefdvd-egfdiecrneesihqhdafarlkyrk 


288. 


vqklcyltaiigttalsalastJiaqaatthtvksgesvwsishkygisiaklkslngltsn 1 

1 i f pnqvlkvsgs s sra ts tnsg tvy tvkagdsls s iaakygt tyqkimqlnglnnyli f 

pgqkl kvs gka t s s sr aka s gs s gr t a ty t vky gds 1 sai askyg t tyqkimqlngl tnf 

f iypgqkl kvpggs sssss snntrsnggyysp t fnhqnly twgqc twhvfnrraeigkgi 

s tywwnannwdnas aadgy tidyrp tvgsiaqtdagyyghvaf vervnsdgs i Ivsemnw 

saapgnmtyrtipayqvrnykfih 


289. 


vtkkafisysrtsdehlnrvvrigeslrvdhgidvildvwdctegddlnf fmesmvndet 
id f vi i 1 sdf qy fnraxidr eggvgkes t i i t sqiydkqkdskf ipvf 1 di 1 dngkps Ip t 
f cntr f aidmtdieldiekieei arkihdkpl f ekprlgkvpdynqnqnelkkaikkl tl 
sksyne trnf eealdiiyktleniensveeynkddlmt lkevf dtwkef i tyalnndnfy 
f reliiehynrclkl teeef enpmtri f nyf sf lil vseslssganef lkdl lnakfhf s 
rreanyyilslypqvlskkysyntovkknaaen^ 

hsvyetwhgvllysrwpinleqqtinilinkfrskkyldqfdflfgssqrevfenydkiks 
tqeiptifxifidkeeigsy 


290. 


mhy 1 kkv t iyi s 1 1 i 1 vsgcgds ke t e ikqn fnkmlnvyp tknl edf ydkegyrdee f dk 
ddkg twi irsemtkqpkgkimt skgmvlhraiirn trs t tgyyvirki sednkseiddeekk 
yp ikmvnnki ip tqkindnklknei enf kf f vqygs f knsddykegdi eynpnapnysaq 
yhl snddynikql rkrydiktkktpr llrargagdpkgssvgyknlef t f vkrineeniy f t 
dsinfnpskgksl 


291. 


vkhskklllcis f 11 it f f iggcgf mnkddgke teikqnf nkmlnvyptknlenfydkeg 
yrdeef dkddkgtwi vhskmviepkgknmes rgmvl f inrn trtskgyf i vne iekdrkg 
rp innkkkypvkmknnkiip tkpi sndklkkeienf kf f vqygnf kdiknykdgdi synp 
nvpsys akyql snneynvqql rkrydip tkkvpkl llkgdgdl kgssvgsknlef t f ien 
keenly f tdsvl f sp sednes 
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292. 


mrylkkvt iyi si 1 il vsgcgngke teikqnf nkmldmyp tknl edf ydkegyrdeefdk 

kdkgtvdvgstmtiepkgkymesrgmflyinrntrttkgyy^^ 

ypvkraehnkiip tkpipndkl kkeienfkff vqygdf knlkdykdgdi synpnvpsys ak 

yqlsnndynvkqlrkrydip tnqapkl 1 lkgdgdlkgss igsks le f t f ienkeeni f f s 

dgvqf tpsedses 


293. 


mkhsski i vf vs f 1 il ti f iggcgf inkedskeaei kqnf nk tlsmyp fcknledf ydkeg 
yrdeefdkddkgtwi inskmi vepkgeemeargmvl rinrn tr takgnf i ikri tennkg 
ipdvkdkkypvkmehnki ip tkqikdkkl kkeienfkf f vgygnf knlkdykdgei synp 
nvpsys aqyqlnnydnnvkql rkrydip tnqapkl 1 1kg tgdlkgs svgykhl e f t f ven 
kkeniyftdsinfnnsrgn 


294. 


mrylkkvtiyislliltif iggcgf inkedsketeikqnfnkmlnvyptknledfydkeg 
frdeefdkgdkgt^iirsemtkqpkgkimtsrgmvlyinrntrtakgyflideikddnsg 
rpienekkvpvkmnhnkifptkpisddklkkei en fkff vqygdf knlkdykdgei synp 
nvpsysaqyqlnnndnnvkql rkrydip tnqapkl llkgdgdlkgss vgsknl eft f ven 
keeni f f tdavqf tpseddes 


295. 


mktykpyrhqlrrslf asti f pvf mvmi iglisf yaiyiwvehr tihqhtyqtqtelqri 
dkhfht f vtqqqkqwrhvdl shp tdi tkmkrql lkqvhqqpailyydlkgssqs f tnnye 
qldttkmyliskyridfkddtyilkiyinsstpllknikknsgqsalivdsydtvlytndd 
r f sigqkyqppqf gfmneslklnsnhahliiykdihetiedgiallwmgwl illvi f g 
yisadrmakrqsedieai vrkiddaknrhlgsyeplkkhseleeinnyiydl f esneql i 
qs i eqterrlrdiqlkei erqf qphf 1 fntmqtiqyliplspkvaqtviqql s qmlrys 1 
r tashtvkl aeel syiqqyvaiqnir f ddmiqlyidapedvqhqt igkiranlqplvenai k 
hgrgs eplki t irirl tkrklhi 1 vhdngigmspshlervrqslhhdvf dtthlglnhlh 
nrai iqygtyarlhi f srshqgtlmcyqiplv 


296, 


vddvtkygp vdgdpi ts teeip f dkkr ef dpnl apgtekwqkgepgtkti t tpttknpl 
tgekvgegep teki tkqpvde ivhyggee iktghkdef dpnapkgsqt tqpgkpgvknpd 
tgewtppvddvtkygpvdgdpi ts teeip f dkkre f dpnlapgt ekwqkgepgtkti t 
tpttknpl tgekvgegepteki tkqpvde ivhyggee ikpghkdef dpnapkgsqedvpg 
kpgvknpd tge wtppvddvtkygp vdgdxi t s tee ip f dkkref dpnl apgtekwqkg 
epgtkti ttpttknpl tgekvgegepteki tkqpvdei teyggee ikpghkdef dpnapk 
gsqedvpgkpgvknpdtgewtppvddvtkygpvdgdp its tee ip f dkkr e f dpnl apg 
tekwqkgepg tkti ttpttknpl tgekvgegepteki tkqpvdeivhyggee iktghkd 
ef dpnapkgsqttqpgkpgvknpdtgewtppvddvtkygpvdgdpi ts teeip f dkkr e 
f dpnlapgtekwqkgepg tkti ttpttknpl tgekvgegep teki tkqpvdei vhygge 
eikpghkde f dpnapkgsqedvpgkpgvknpdtgewtppvddvtkygpvdgdsi ts tee 
ipf dkkref dpnlapgtekwqkgepgtkti ttpttknpl tgekvgegepteki tkqpvd 
eivhyggeqipqghkdefdpnapvdsktevpgkpgvknpdtgewtppvddvtkygpvdg 
dsitsteeipfdkkrefdpnlapgtekwqkgepgtktittpttknpltgekvgegkste 
kvtkqpvdeiveygptkaepg3qpaepgkpaepg]q>aepgtpaepgkpaepgtpaepgkpa 
epgkpaepgkpaepgkpaepgtpaepgtpaepgkpaepgtpaepgkpaepgtpaepgkpa 
esgkpvepgtpaqsgapeqpnrsmhstdn3cnqlpdtgenrqanegtlvgsllaivgslfi 
fgrrkkgnek 


297. 


atgaataaacagatttttgtcttatattttaatattttcttgatttttttaggtatcggt 
ttagtaataccagtcttgcctgtttatttaaaagatttgggattaactggtagtgattta 
ggattactagttgctgcttttgcgttatctcaaatgattatatcgccgtttggtggtacg 
ctagctgacaaattagggaagaaattaattatatgtataggattaattttgttttcagtg 
tcagaatttatgtttgcagttggccacaatttttcggtattgatgttatcgagagtgatt 
ggtggtatgagtgctggtatggtaatgcctggtgtgacaggtttaatagctgacatttca 
ccaagccatcaaaaagcaaaaaactttggctacatgtcagcgattatcaattctggattc 
attttaggaccagggattggtggatttatggcagaagtttcacatcgtatgccattttac 
t ttgcaggagcat taggtaccc u age a c u tacaacgcc aa t tgta t tgat t c acgat c eg 
aaaaagtctacgacaagtggtttccaaaagttagagccacaattgctaacgaaaattaac 
tggaaagtgtttattacaccagttattttaacacttgtattatcgtttggtttatctgca 
tttgaaacattgtattcactatacacagctgacaaggtaaattattcacctaaagatatt 
tcgattgctattacgggtggcggtatatttggggcacttttccaaatctatttcttcgat 
aaatttatgaagtatttctcagagttaacatttatagcttggtcattattatattcagtt 
gttgtcttaatattattagtttttgctaatgactattggtcaataatgttaatcagtttt 
gttgtcttcataggttttgatatgatacgaccagccattacaaattatttttctaatatt 
gctggagaaaggcaaggctttgcaggcggattgaactcgacattcactagtatgggtaat 
ttcataggtcctttaatcgcaggtgcgttatttgatgtacacattgaagcaccaatttat 
atggctataggtgtttcattagcaggtgttgttattgttttaattgaaaagcaacataga 
gcaaaattgaaagaacaaaatatg 


298. 


atgctattttatttatttcattttacaatcagctttatatcaacagtacttttctctatc 
attttcaatgcacccaaacgcctcttagtagcatgtggatttgtgggtgccattgcatgg 
acgatttaccaattaacggtagatttagagtttggaaaagttggcgcttcatttttggga 
agcttaattttaggcttaatgagtcatactatgagtcgcagatataaacgaccggtaatt 
a ta t tea tagt gec aggcat ta t acca 1 1 agt acc t gg tggtgcagc tt ateaagegae t 
cgttttttagtatcaaatgattatacaagtgctgtaaatacatttttagaagttacactg 
atttcaggtgcgattgctttcggtatattagtttctgaaattctatattacctatacaca 
cgtatcaaacaactgtatggtaaaatcaaaggtaagacatataaaaaatcttacaacatg 
aataatagagtt 
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299. 


atgataaatgcagtagtaatagcagtaattttaatgattatgctatgtttatgtcgatta 
aacgtagttataagcttatttatcagtgcgctagttggtggcttaatttcaggcatgagc 
attgaaaaagttataaatgtatttgggaaaaatatagXcgatggtgctgaggtagcatta 
agctatgctttattaggtggatttgcagcattaatttcatacagtggtatcacagactat 
ttagtaggaaaaattataaatgcaattcacgctgaaaatagtcgatggtcaagagttaaa 
gtcaaagtgacaataatcattgcattattagctatgagtatcatgagtcaaaacttaatt 
cctgtacatattgcattcattccaattgtcatcccaccattgttaagtctgtttaatgac 
ttaaaaatagatagacgtttaatcggtttgattatcggttttggtttatgtttcccgtat 
gtgttattaccatatggattcggtcaaattttccagcaaattattcaaagtggctttgca 
aaggcaaatcacccaattgagtttaatatgatttggaaagcaatgcttattccttcaatg 
agycauatcgctggctcactcatcggntcatatgtat^ 

acacgtaaaatttcagatagtgacaatgttacagagttaaaaccatatatcttaatagta 
acaattgtagcaatactagctacatttttagtacaaacatttacagattcaatgattttt 
ggtgcactggcaggggtactcgtattctttatttcacgtgcatataattggtatgaatta 
gatgctaagtttgttgaaggtattaaaattatggcttatattggtgtagttattttaaca 
gcaaa t gga 1 1 1 gc tgg tg t aa tgaa t gc t ac t ggtga ta t aga tgaa 1 1 ag 1 1 aaaac t 
ttaacaagtattactggtgataataaattatttagcattatcatgatgtatgtgataggt 
ttaattgtcactttaggtattggatcatcatttgcaacaattcctattatcgcatcatta 
ttcattccttttggagcgtcaattggactagatacaatggcattaatcgcattgattgga 
acagcgagtgcattaggtgactcaggttcgcctgcaagtgattcaacattaggaccaact 
gcgggattaaatgttgatggccaacatgatcatatacgtgatacatgtgtaccaaacttc 
ttgttttataatattcctttaatgattttcggtactattgctgctatggtacta 


300. 


atgaatcataatgttattatcgttattgcattaatcatagttgtcatttctatgttagct 
atgctcattcgcgttgtgctaggcccatcacttgccgatcgtgttgtcgcattagatgcg 
attggtcttcaattaatggcagttatagcattattcagtattttattaaatattaaatac 
atgattgtcgttattatgatgattggtatattagcttttttaggtactgcagtattctct 
aaatttatggacaaaggtaaggtgattgaacatgatcaaaatcatactgat 


301. 


gtgaataggaatatcgttaaactagttgtgttcatgctaattttagttgtagcagtagcg 
ggttgtggtcaaaaagatactgaagagaaaactgaaatgacgacaataaaagatgaatta 
ggaactgaaaaaattaagaaaaatcctaaacgtgttgttgtattagaatatagttttgct 
gattatttagcagcattagatatgaaacctgttggtattgcagatgatggcagcactaaa 
aacacaacaaagccagcaagagacaagattggggcatatgaatcggttggatctagaccg 
caaccgaatatggaagtgataagtaaattaaaaccggatttgatcattgcagatgttagc 
agacataagaaaatcaaatcagaattgagcaaaattgctccgacaatcatgttagttagc 
ggtacgggagattataatgcaaatattgaagcatttaaaacagtcgctaaagcagtaggc 
aaagagaaagaaggcgagaagcgtctggaaaagcatgataaaatattagcggagattaga 
aagaaaattgaacagagtacgttaaaatctgcatttgcattcggtatctcaagagcaggt 
atgtttattaataatgaagatacatttatgggacaattcttaattaaaatgggtattcaa 
cctgaagtcacaaaagacaaaactacgcatgttggtgaacgcaagggtggtccttatata 
tat t taaataatgaagaac t tgccaatatcaatccaaaagt ta tga tt t tagccac tgac 
ggaaaaacggacaaaaatagaacgaaattcattgatcctgcagtttggaaatcattaaaa 
gctgtgaaagataacaaagtttatgacgttgaccgaaataagtggttgaaatcaaggggg 
attatcgcaagtgaaagtatggcagaagatttagaaaaaattgcagaaaaagcaaaa 


302. 


atgactggagaacaatttactcaaattaaacgtccagtaagtagattaactgaaaaagtt 
ctaggttggttatgttgggtgatgttattagtgcttactgtcattacgatgtttatagca 
cttgtttcattcagtaataacacatcgattgctaatcttgaaaatacattaaacaataat 
gcatttatccagcaattat tagc tggaaatggc tataatacaacacaatttgt aatatgg 
ttacaaaatggtatatgggctattatcgtttactttattgtttgtttgttgatttcattt 
ttagctctcatatctatgaatataagaatcttgtcaggtttcttattcttaatatcagca 
attgtaacgattcctttagttttacttatcgttactttaatcattccgatattattcttt 
attattgcgatgatgctatttataagaaaagataaagttgaaatggttgcgccacaatat 
tatgaagagtataacggaccgatttatgattatcgtgaacctgtgtatgagcgcccccaa 
ccgaaagatgattattatgatgtgcctaaatatgaaaaagaattggataaatcaaatact 
gta ta tgatcaagaacaggaaagagataaata tga tcaa 1 1 tec taaacgtgcagt tgaa 
agtgaatataatcatgatgagcgcactgaggaagaaccatcagtattatccagacaggct 
aaatacaaacaaaaaagtactgaagaactaggtattgaagatgatggttattatgcagaa 
cctgaagttgatccaaaagaattgaaagcacaacaaaagcgagaaaaagctgaaattaaa 
gctaagaaaaaagaaaaacgtaaagcttataaccaacgaatgaaagaacgtaggaaaaat 
caacctagcgcagttagtcaacgtcgaatgaattttgaagagcgacgtcaaatttacaac 
aatgatatttctgaagaacgcaattcaagtgaagttaaggacaaaaaagagcaagaa 


303. 


gtggaaaatacaattaatgaaagtgaaaagaaaaaacgatttaaattaaaaatgccaggt 
gcatttatgattttattcattttaacggttgttgcagttatagcaacatgggttattcct 
gctggtgcatattctaaactttcttacgaaccttcatcccaagaactaaagatagttaac 
cctcataaccaagtgaaaaaggttccgggtacgcaacaggaactagacaaaatgggggtt 
aaaattaagattgaacaatttaaatcaggtgcaattaataagccggtatcaattccgaat 
ac t ta tgaaaga t taaagcaaca tccagc tggaccagaacaaa taacaagtagca tggt t 
gaaggtacgatagaagcggtcgatatcatggtattcattcttgtactagggggacttatt 
ggcgtagttcaagccagtggttcttttgaatcgggattgttagctttaacgaagaaaaca 
aaagggcatgaatttatgctaattgtgtttgtatcaatactaatgattatcggcgggaca 
ttatgtggtattgaagaagaagctgtagcattttatccgattttagtccctatatttata 
gcgttaggatacgattctatcgtttcagttggtgccatattccttgccagctctgtcggt 
agtacattttcaactattaacccgttctcggttgtaattgcctctaatgccgctggtaca 
acttttacggatggcttgtattggagaataggtgcttgtattgtcggtgcgatttttgtt 
attagttatttatattggtactgtaaaaaaattaaaaacgatcctaaagcgtcatattct 

v-QtyQaydLaaagatgctuttgaaCayCaaLygtc 

cattttactttgcgtaagaagataatccttacattatttgtactaccatttccaattatg 
gtatggggagttatgacgcaaggttggtggttcccagttatggcttcagcatttttaata 
tttacaattataataatgtttattgctgggacaggtaaatctggattgggagaaaaagga 
actgtagatgcatttgtcaatggtgcatcaagtttagtaggtgtatctttaattattggt 
ttagctcgaggtattaatttagtgttgaatgaaggtatgatttcagatacaatcttacac 
ttttcatcatctttagttcaacatatgagtggaccattatttatcatcgtattactattt 
attttcttctgtttaggttttatcgtgccatcatcttctggcttagcggtattatcaatg 
cctatctttgcaccactagctgatacagtaggtataccaagattcgtcatcgttacgaca 
tatcaatttggtcaatatgcgatgttattcttagcgccgactggacttgttatggccaca 
ctacaaatgttaaacatgcgatattcacattggttccgatttgtatggccggtagttgct 
tttgtattgattttcggtggcggagtactaattacgcaagtactaatttattca 
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304. 


atgagcttttttaaacgcttaaaagataagtttgcaacaaataaagaaaatgaagaagtt 
aaatccttaacagaagaacaaggtcaagacaaattagaagatacacattctgaaggttca 
acgcaggacgcaaatgatttagcagaaaatgctgaagtgaaaaagaagccacgcaagttg 
agtgaagcggattttgatgacgatggcttaatatcaattgaagattttgaagaaattgaa 
gctcaaaaaatgggtgctaaatttaaagcaggactcgaaaaatctcgtcaaaatttccaa 
gaacaattaaataatttgatagcgagatatcgtaaagtagatgaagacttttttgaagct 
t tagaagaaa tg t taa tcac tgcagacg tcggt 1 1 taa tacagtga tgacgt taac tgaa 
gaattacgtatggaagcacaacgacgtaatattcaagatactgaagatttgcgtgaagtc 
attgttgaaaaaatcgtagagatttaccatcaagaagatgataattcagaagctatgaac 
ttaaaaaatcratcatttaaatatcattfctaatcrafchaCTtCThaaafcaafcottaataaaaca 
acaacaattggaaaattagcttaccgatataaaatggaaggtaaaaaagtaatgttagct 
gcgggcgatacttttagagcgggtgctattgatcaattgaaagtttggggcgaacgtgtt 
ggtgtagacgtaattagccaaagtgaaggttctgatccagctgctgttatgtatgatgcg 
attaatgccgctaaaaacaaaggtgttgatattttaatctgtgataccgctggacgttta 
caaaataaaacaaatctaatgcaagaattagaaaaagttaagcgtgtaattaatcgagca 
gtgccagatgcgcctcatgaagcattactatgtttagatgctacaactggtcagaatgcg 
ttgtcacaagctagaaactttaaagaagtaacaaatgttacaggtattgtattaacgaaa 
ttagatggtacagccaaaggtggtatcgtattagccattcgtaatgaattgcacatccca 
gttaaatatgtaggtttaggtgagcaattagatgacttacaaccatttaaccctgaaagt 
tatgtctacggcttattcgctgatatgattgaacaaaatgaagaaataacaacagttgaa 
aatgatcaaattgtaacagaagaaaaggacgataatcatgggtcaaaa 


305. 


gtgttaaaaaagtggctaaattcaaacgtcaaacaattctttgttataactttcattagt 
gtaatattaacgcttattttattttctactcatatctatgattatattgtgaatggtact 
gtttttagcggggctggagatggattccgtcaaatgatgccatttcaaatgtatttgtat 
gaacatctacgtagtttttctagtttatatgatgcatcgtttggattaggtggcgattat 
atgaaaggactatcatattattattcgctgtcacctttaatgtggctaaattttctattc 
attaaaataggagaaacggttggtatatttaatccgacgacaatacatttttggccgaca 
aaccaacttattatggctatgatacgagctatcataacatttgtcgtgaccttctactta 
tttaaaatattacactttaaacgctcagcaaatatgatcgctacgattttatacggcatg 
tcaactgtcgttatatactttaattttacttggtcattttatggaaatttattatattta 
ttgccattatcgattcttggtttggaaagatattttcaacaacgcaaaatcggtattttc 
attgttgcgatagccttaacactatttagcaatttttatttcagttattatcaagctatt 
attataggttgctactatttatatcgactcattttcacttacaaatatgacattgtctct 
agaacacaaaaattaatttgcgtcatatctgctacagttttgagtgtgttatcaagtgta 
tttggtttattcactggcatttctgcgtttttggaaaatgacagaaagcaaaatcccaat 
gttgatataccgtttttgacaccacttgattatcattattttttctttagcgatggattt 
tatattacgatttcaattcttactatcgttgcattattgtcattcaaactgtatcgtttt 
tacttttatagacttttcgcaatagtaacatggatattatttataggttcattatcacag 
tatttcgacagtgcttttaatggtttttcatttccagaaaggcgttgggtgtatatctta 
gcactatcatcaagtgctctttgcggattgtttattcaacatttatcaacattaaatatg 
aaatattatttaatcagaacaatacccgtatgcatcatcgcaatactttatgtattacta 
tcaccgacacacccacttgcacttatagtaggtattatcctgctaatagtgcttgccgtt 
attttaaaatttagtttatggcgttataaaaaattaaccgttgcaatattagtattaatc 
gttatgattcaacaaatcgtcattttagataacaacaaaaacatggcaatcaaaccttat 
caacaatcattatcaacgttgaaacaacatgattaccatagtaactatgtaaaccagctt 
ataaaaaagataaatcaaaatgcaacaggctcatttaatcgcattgattatatgtcagac 
tatgcattaaattcaccatttatatatcattataatggcatttcattatattctagtatt 
tttaatggagacattttaaaatattatgacaagacactccaaattaatatgccaatcgat 
aaaaacagcacttatagattacttggcaatcgtcaaaatttactatcactttggaatgtt 
aatgatcgaattagagtgaatcatgatgacaacttaccatatggatttaaaattaagtct 
gaacacaaagacaataaagttcgttggattcattctaaaaataccatccattatccaagt 
gcacatattacaaataaggtcttttccaataaagaattaaaatctccattagataaagaa 
caagcaatgttgcaagggattgtttctaacaatattaaagatgttaatacacattttaaa 
gccaataaaaatttactatcagattcaacaattaaattaaatagtgcagcctggcaatct 
cctacaaaacatt tat tacaagttaaacaaaataatggtggtc taac tgtacagttgcca 
aaatcagtttctaatcaatttaaagatttgtattttgaaatggatttagaattactttcg 
ccgga taaagc tea tgatgt taaagtgaa tgaa ta tacacaagaaagaaataaac tcac t 
tataaatatcgacgcgttgtaacacccgtaacgatacgcattaaagctccagatagaatt 
agattatcattgcctaaaggtaagtatcgagtaaatttaaaagggatatacggcgaagat 
tataccacgcttaaagacgcttcaaattcattagaagctgtcaaagttagtaagacaaag 
catggttatactattactaaaaataaaaattcatctgggtatattgttttgccaacagca 
tataatcaaggtatgaaagcgacatcaggtgatcaaagtcttaaagttgaacaagtaaat 
ggtgttatgaccggcattaaagcacctaaaaatataacaaagattcaattgagctatacc 
ccaccatactattatttacttataacaattactatatttggcattatatgtagtattatt 
ttcacgagatgggcaagacaaaaa 
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306. 


gtgcgtcaattggcacaagcaaaaaagaaatcgacagctaagaaaaaaacaacatcaaaa 
aaaagaacaaattcgaggaaaaagaagaatgataatccgatacgttatgtcatagctatfc 
ttagtagttgtattaatggtgttgggtgttttccaattaggaataataggtcgtctaatt 
gacagcttctttaafctatttatttgggtacagtagatatttaacatatattttagtactc 
ttagcaactggttttattacatactctaaacgtattcctaaaactagacgaacggctggt 
tcgattgtattgcaaattgcattgctatttgtatcacagttagtttttcattttaatagt 
ggtatcaaagctgaaagagaacctgtactttcttatgtgtatcagtcataccaacacagt 
catttcccaaattttggtggcggtgtattaggcttttatttattagagttaagcgtacct 
ttaatttcattatttggtgtatgtattattactattttattattatgctcaagtgttatt 
ttattaacaaaccatcaacatcgtgaagttgcaaaagttgcactggaaaatataaaagct 
tggtttggttcatttaatgaaaaaatgtcggaaagaaaccaagaaaaacaattgaagcgt 
gaagaaaaagcaagacttaaagaagaacaaaaggcacgtcaaaatgaacagccacaaata 
aaagatgtgagtgattttacggaagtgcctcaagaaagagatattccaatttatgggcat 
actgaaaatgaaagtaaaagccagagtcaaccaagtcgaaaaaaacgagtgtttgatgca 
gagaatagttcgaataacatcgtaaatcatcatcaagcagatcagcaagaacaattaaca 
gaacaaactcataacagtgttgaaagtgaaaacactattgaagaagctggtgaagttacg 
aatgtatcgtatgttgttccaccgttaactttacttaatcaacctgcaaaacaaaaagca 
acatctaaagctgaagtgcaacgtaaaggacaagtactagagaatacattaaaagatttt 
ggggtaaatgcaaaagtgacacaaattaaaattggtcctgcagtaactcaatatgaaatt 
caaccagctcaaggggttaaagtgagtaaaattgtaaacttgcataatgatattgcatta 
gctttagcagcaaaagatgttagaatcgaagcgccaatacctggtcgttctgcagtaggt 
at tgaagtgccaaatgagaaaa 1 1 tea t tagt t tcac taaaagaagt 1 1 taga tgaaaaa 
ttcccgtctaataataaactagaagttggattaggaagagatatatcaggtgatccaatt 
actgttccactaaatgaaatgccacacttattggtggcaggatcgacgggtagtggtaaa 
tctgtttgtataaatggtattattacaagtattttattaaatgctaagccgcatgaagtt 
aaacttatgttaatcgatccgaaaatggttgaactaaatgtttataacggaattccacac 
ttattaattccggttgttacaaatcctcataaagctgctcaagctttagaaaaaattgta 
gctgagatggaaagacgttatgatttattccaacattcatcaactagaaacattaaaggt 
ta taacgaa t taa teegtaagcaaaa tcaagaa t taga tgagaagcaaccagaat tacc t 
tatatcgttgttattgtagatgagcttgcagatttaatgatggtagctggtaaagaagtt 
gaaaatgcgattcaacgtattacacaaatggcacgtgcagcaggtatacatttaattgta 
gcgacacaaagaccttctgtggatgtaattacaggtatcattaaaaataatattccatct 
agaatagcttttgctgtgagttctcaaacagattcaagaactattattggtactggcggc 
gcagaaaagttacttggtaaaggtgacatgttatacgttggaaatggtgactcatcacaa 
acacgtattcaaggggcgtttttaagtgaccaagaggtgcaagatgttgtaaattatgta 
gtagaacaacaacaggcaaattatgtaaaagaaatggaaccagatgcaccagtggataaa 
tcggaaatgaaaagtgaagatgctttatatgatgaagcgtatttgtttgttgttgaacaa 
caaaaggcaag taca tea t tg t tacaacgccaa 1 1 tagaa t tggt ta taa tagagca tc t 
aggttgatggatgatttagaacgcaatcaggtaatcggtccacaaaaaggaagcaagcct 
agacaagttttaatagatcttaataatgacgaggtg 


307. 


atggctgaaaaattacaaagggaactgagcaatcgccacatacaattaattgcaattggc 
ggtgcaattggtacaggcttattcttaggtgctggtcaaacgattgcattaaccggccct 
tcaattctattaacatacatcattataggatttatgttatttatgtttatgcgaggttta 
ggagaaatcattatacagaatactgaatttaaatctttcgcagatgtaaccaatacatat 
attgggccttttgcaggatttgttaccggatggacatactggttctgttggattattaca 
ggtatggctgaagtaacggctgtggcaaaatatgttagcttttggttcccagaaattcca 
aactggataagtgcactattttgtgtactgttattaatgtcattcaacctacttagcgca 
agacttttcggagaattagaattttggttctctatcattaaaatagcgacaattattggt 
ttaatagtagttggtttcgtcatgattctatttgcatttaaaactcaattcgggcatgcc 
agtttcacaaatctatatgaacacggcatattcgctaaaggtgcttctggattctttatg 
tctttccaaatggcactattctcatttgtaggaattgaaatgattggtgttacagctggg 
gaaacaaaagatccagttaaaacaattccaaaagcaattaacagtgtacccattagaatt 
ttaatattttacgttggggcgttagcggttatcatgtctattatcccttggcagcaagtt 
gatcctgataacagtccattcgtaaaattattcgcattgatcggaattccgtttgctgcg 
ggcttgattaattttgtagtattaaccgctgctgcttcatcatgtaacagtggtatattc 
tcaaatagccgtatgcttttcggtttatcaagtcaacaacaagcacctccgaacttttct 
aagacgaataaatatggcgttccacatgttgcaatctttgcttcatcagcattattactt 
gtggcagcattactaaactatattttcccagatgcgacaaaagtatttacgtatgtgact 
accatctctacagtgttatttttagttgtatggggtctgattatcattgcatatatcaat 
tatagtcgtaaaaacccagatctacataaaaatgctacgtacaaactattaggtggcaaa 
tatatgggctacttaatatttgtattcttcatttttgtgttcgggttattatttattaat 
gttgatacaagacgtgcaatttattttattccgatttggtttatacttttagcatttatg 
tacttaagatataaacgtatcgctgctaaatcaaataaa 
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atgaatttgttaaagaaaaataaatatagtattaggaagtataaagtaggcatattctct 
actttaatcggaacagttttattactttcaaacccaaatggtgcacaagccttaactacg 
gataataatgtacaaagcgatactaatcaagcaacacctgtaaattcacaagataaagat 
gttgctaataatagaggtttagcaaatagtgcgcagaatacacctaatcaatctgcaaca 
accaatcaagcaacgaatcaagcattggttaatcataataatggtagtatagtaaatcaa 
gctacgccaacatcagtgcaatcaagtacgccttcagcacaaaacaataatcatacagat 
ggcaatacaacagcaactgagacagtgtcaaacgctaataataatgatgtagtgtcgaat 
aataccgcattaaatgtaccaactaaaacaaatgaaaatggttcaggaggacatctaact 
ttaaaggaaattcaagaagatgttcgtcattcttcaaataaaccagagctagttgcaatt 
gctgaaccagcatctaatagaccgaaaaagagaagtagacgtgcggcaccggcagatcct 
aatgcaactccagcagatccagcggctgcagcggtaggaaacggtggtgaaccagttgca 
attacagcgccatatacgccaacaactgatcctaatgccaataatgcaggacaaaatgca 
cctaacgaagtgctgtcatttgatgacaatggtattagaccaagtaccaaccgttctgtg 
ccaacagtaaacgttgttaataacttgccgggcttcacactaatcaatggtggcaaagta 
ggggtgtttagtcatgcaatggtaagaacgagcatgtttgattcaggagataataagaac 
tatcaagcacaaggaaatgtaattgcattaggtcgtatacatggaactgatacgaatgac 
catggcgattttaatggtatcgagaaagcattaacagtaaatccgaattctgaattaatc 
tttgaatttaatacaatgactactaaaaacggtcaaggcgcaacaaatgttattatcaaa 
aatgctgatactaatgatacgattgctgaaaagactgttgaaggcggtccaactttgcgt 
ttatfctaaagtacctgataatgtgagaaatctcaaaattcaatttgtacctaaaaatgac 
gcaataacagatgcgcgtggcatttatcaactaaaagatggttacaaatactatagcttt 
gttgactctatcggacttcattctgggtcacatgtttttgttgaaagacgaacaatggat 
cc aac agcaacaaataa taaagag 1 1 1 ac tg taacaac a tea t taaagaa taa tggt aa t 
tctggtgcttctctagatacaaatgactttgtatatcaagttcaattacctgaaggtgtt 
gaatatgtgaacaattcattgactaaagattttccaagtaacaattcaggcgttgatgtt 
aatgatatgaatgttacatatgatgcagcaaatcgtgtgataacaattaaaagtactgga 
ggaggtacagcaaactctccggcacgacttatgcctgataaaatactcgatttaagatat 
aaattacgtgtaaataatgtgccgacaccaagaacagtaacatttaacgagacattaacg 
tataaaacatatacacaagatttcattaattcagctgcagaaagtcatactgtaagtaca 
aatccatatactatcgatatcatcatgaataaagatgcattacaagccgaagttgacaga 
cgtatitcaacaagctgattatacatttgcgtcattagatatctttaatggtctgaaacga 
cgcgcacaaacgattttagatgaaaatcgtaacaatgtaccattaaataaaagagtttct 
caagcatatattgattcattaactaatcaaatgcaacatacgttaattcgaagtgttgat 
gctgaaaatgcagttaataaaaaagttgaccaaatggaagatttagttaatcaaaatgat 
gaattgacagatgaagaaaaacaagcagcaatacaagttatcgaggaacataaaaatgaa 
ataattggtaatattggtgaccaaacgactgatgatggcgttactagaatcaaagatcaa 
ggtatacagacc ttaagtggggatac tgcaacaccggt tgt taaaccaaatgc taaaaaa 
gcaatacgtgataaagcaacgaaacaaagggaaattatcaatgcaacaccagatgttact 
gaagacgagattcaagatgcactaaatcaattagctacggatgaaacagatgctattgat 
aatgttacgaatgctactacaaatgctgacgttgaaacagctaaaaataatggcatcaat 
actattggagcagttgttcctcaagtaactcataaaaaagctgcaagagatgcaattaac 
caagcaacagcaacgaaaagacaacaaataaatagtaatagagaagcaactcaggaagag 
aaaaatgeagcat tgaacgaat taac tcaagcaaccaaccatgctttagaacaaatcaat 
caagcaacaacaaatgctgatgttgataacgccaaaggagatggtctaaatgccattaat 
ccaattgctcctgtaactgttgttaagcaagctgcaagggatgccgtatcacatgatgca 
caacaacatatcgcagagatcaatgctaatcctgatgcgactcaagaagaaagacaagca 
gcaattgacaaagtgaatgctgctgtaactgcagcaaacacaaacattttaaacgctaat 
accaatgctgatgttgaacaagtaaagacaaatgcgattcaaggaatacaagcaattaca 
c cage t acaaaag t aaaaacagat gc aaaaaatgc c a tcgataaaag tgcggaaacgcaa 
cataatacgatatttaataataatgatgcgacgctcgaagaacaacaagcagcacaacaa 
ttacttgatcaagctgtagccacagcgaagcaaaatattaatgcagcagatacgaatcaa 
gaagttgcacaagcaaaagatcagggcacacaaaatatagtagtgattcaaccggcaaca 
caagttaaaacggatactcgcaatgttgtaaatgataaagcgcgagaggcgataacaaat 
atcaatgctacaactggcgcgactcgagaagagaaacaagaagcgataaatcgtgtcaat 
acacttaaaaatagagcattaactgatattggtgtgacgtctactactgcgatggtcaat 
agtattagagacgatgcagtcaatcaaatcggcgcagttcaaccgcatgtaacgaagaaa 
caaactgctacaggtgtattaaatgatttagcaactgctaaaaagcaagaaattaatcaa 
aac ac aaatgc aacaac t gaagaaaagcaagtggc 1 1 taaat caag t gga t c aagagt t a 
gcaacggcaattaataatataaatcaagctgatacaaatgcggaagtagatcaagcgcaa 
caattaggtacaaaagcaattaatgcgattcagccaaatattgttaaaaaacctgcagca 
ttagcacaaatcaatcagcattataatgctaaattagctgaaatcaatgctacaccagat 
gcaacgaatgatgagaaaaatgctgcgatcaatactttaaatcaagacagacaacaagct 
attgaaagtattaaacaagctaacacaaatgcagaagtagaccaagctgcgacagtagca 
gagaataatatcgatgctgttcaagttgatgtagtaaaaaaacaagcagcgcgagataaa 
atcactgctgaagtggcgaagcgtattgaagcggttaaacaaacacctaatgcaactgac 
gaagaaaagcaggctgctgttaatcaaatcaatcaacttaaagatcaagcaattaatcaa 
attaatcaaaaccaaacaaatgatcaggtagacacaactacaaatcaagcggtaaatgct 
atagataatgttgaagctgaagtagtaattaaaccaaaggcaattgcagatattgaaaaa 
gctgttaaagaaaagcaacagcaaattgataatagtcttgattcaacagataatgagaaa 
gaagttgcttcacaagcattagctaaagaaaaagaaaaagcacttgcagctattgaccaa 
gc tcaaacgaa tagtcaggtgaatcaagcagcaacaaa tgg tgta teagega t taaaa 1 1 
attcaacctgaaacaaaagttaaaccagctgcacgtgaaaaaatcaatcaaaaagcgaat 
gaattacgtgctaagattaatcaggataaagaagcaacagcagaagaaagacaagtagca 
ctagataaaatcaatgaatttgtaaatcaagccatgacagatattacgaataatagaaca 
aatcaacaagttgatgatacaacaagtcaagcgcttgatagcattgctttagtgacgcct 
gaccatattgttagagcagctgctagagatgcagttaagcaacaatatgaagctaaaaag 
cgcgaaattgagcaagcggaacatgcgactgatgaagaaaaacaagttgctttaaatcaa 
ttagcgaataatgaaaaacgtgcattacaaaacatcgatcaagcaabagcgaataatgat 
gtgaaacgtgttgaaacaaatggcattgctacactaaaaggtgtacaacctcatattgta 
attaagcctgaagcacaacaagcaataaaagcaagtgcagaaaatcaagtagaatcaata 
aaagatacaccacatgcaacagttgatgaattagatgaagcgaatcaattaattagcgac 
ac ac tcaaacaagc gc aac aagaaa tagaaaatacaaa t c aaga tgc tgc tg 1 1 ac tga t 
gttagaaatcaaacaatcaaggcaatagagcaaataaaacctaaagtaagacgtaaacga 
gctgcgcttgatagcattgaagaaaataataaaaatcaactcgatgcaatccgaaatacg 
tt gga tactactcaagatgaaagaga tgt tgc tat tga tactttaaa taaaa ttgtaaat 
acaattaaaaatgacattgcacaaaacaaaacgaatgcagaagtggatcgaactgagact 
gatggcaacgacaacatcaaagtgattttacctaaagttcaagttaaaccagcagcgcgt 
caatctgttggtgtaaaagccgaagctcaaaatgcactaatcgatcaaagcgatttatca 
actgaagaagaaagactagctgctaaacatttagtagaacaagcacttaatcaggctatt 
gatcagatcaatcatgcagataagactgcccaagttaatcaagatagtataaatgctcaa 
aatattatttcaaaaattaaaccagcgacaacagttaaagcaacagcattacaacaaatt 
caaaa ta tege t acaaa taaaa 1 1 aa 1 1 taa t taaagcaaa taacgaagegacaga tgaa 
gaacaaaatattgcaatagcacaagttgaaaaagagttaattaaagctaaacaacaaatt 
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gctagtgcagtgactaatgcagatgtggcatatttattgcatgatgagaaaaacgaaatt 
cgtgaaatcgaacctgttattaacagaaaggcgtctgctcgagaacaattgacaacatta 
ttcaacgataaaaaacaagcaattgaagcgaatattcaagcaacggtagaagaaagaaat 
agtatattagcacagttacaaaatatttatgacactgctattggacaaattgatcaagat 
cgtagcaatgcacaagttgataaaacagcatcattaaatctacaaacaatacatgattta 
gatgtacatcctattaaaaagccagatgctgaaaaaacgattaatgatgatcttgcacgc 
gtcactgctttagtgcaaaattatcgaaaagtaagtaatcgtaataaggctgatgcatta 
aaagctataactgctttaaaattacaaatggatgaagaattaaaaacagcacgcactaat 
gctgatgttgatgcagttttaaaacgatttaatgttgcattaagcgatatagaagcagta 
attactgaaaaagaaaatagcttactgcgaattgataacattgctcaacaaacatatgcg 
aaattcaaagcgatcgcaacaccagaacaattagctaaagtaaaagtattaattgatcaa 
tatgttgcagatggcaatagaatgattgatgaagatgcgacattaaatgacatcaaacaa 
cacacgcaattcattgttgatgaaattttagcaattaaattaccagctgaagcgacgaaa 
gtatcaccaaaagaaattcagccagctccaaaagtttgtacgcctattaaaaaagaagag 
acacatgaatcgcgcaaagttgaaaaagaacttccaaatacaggttctgaaggaatggat 
t tacca t tgaaagaat t tgcactgattacaggtgcggctttgtt age tagaagacg tact 
aaaaacgaaaaagaatca 
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309. 


atgagtgttgaaatagaatcaattgaacatgaactagaagaatcaattgcatcattgcga 
caagcaggcgtaagaattacacctcaaagacaagcaatattacgttatttaatttcttca 
catactcatccaacagctgatgaaatttatcaagcactttcacctgattttccaaatata 
agtgttgcgacaatatataataacttaagagtgtttaaagatattggaattgtaaaagaa 
ttaacatatggagactcatcaagtcgattcgactttaatacacataatcattatcatatt 
atatgtgaacaatgtggtaagattgttgattttcaatatccacagttaaatgaaattgaa 
agattagctcagcatatgactgactttgacgtaacacatcatcgaatggaaatttatgga 
gtttgtaaagaatgccaagataaa 


310. 


atgagtgaaaaacaacaaattctcgattatatagaaacaaataaatatagttatatcgaa 
atcagtcatagaattcatgaacgtcctgaacttggtaatgaagaaatatttgcgtctcga 
actttaatagatcgtttgaaagagcatgattttgaaattgaaaccgagattgctgggcat 
gcaactgggtttatagcgacatatgattcaggacttgacgggccagctataggtttttta 
gcagaatacgatgctttgccaggattgggtcatgcttgtggtcataatatcattggaact 
gcaagtgttcttggtgcaattggtttgaagcaagtgattgaccaaattggtggtaaagta 
gtcgttcttggatgtccagctgaagaaggtggggaaaatggtagcgctaaagcttcttat 
gtcaaggctggtgtgattgatcaaatagacattgccttaatgattcatccgggaaatgaa 

acttataaaacoattoatactttoacaatocratot tt:t"flcr^^t"^T^^a?^fl^^^^fi^ , cr^r^^aa3 

agtgctcatgcctctgaaaatgcagatgaagcgttaaatgcattagacgctatgattagt 
tattttaatggtgtagcacaactacgacaacatattaaaaaagatcaacgtgtgcatggt 
gtgattttagatggcgggaaagcagctaatattattccagactatacacatgctcgtttt 
tatactagagcaatgacgcgtaaagaattggatatattaacagaaaaagtaaatcaaatc 
gcacgtggagctgcgatacagactggttgtgattatgaatttggtcgaattcaaaacggt 
gtgaatgaat teat taaaacgecgaaattagatgatt tat ttgctaaatatgctgaagaa 
gttggtgaagcagttattgatgatgattttggttatggctctacggatacagggaacgta 
agtcatgttgtgccaacaatacatcctcatattaaaataggatcacgtaatttagtagga 
catacgcatagatttagagaagcggctgcgagtgtacatggtgatgaagcattaattaaa 
ggcgctaaaataatggcgttgatggggttagagttaattacaaatcaagacgtttatcaa 
gacattattgaagagcatgcgcatttgaaagggaatgggaag 


311. 


atgactacgaccttcattattagctacattattttagcgctcattattgttggggttatc 
aat t ta 1 1 1 1 taa taaga tcaagaaaaaaaggcaaacgccaacaaaaggaacaacaa 1 1 1 
acgacacgtcaatcaaatcaatctaaatttaaagctagtgatttagacaaaacaactgat 
caatcgacacaacgtatgacgcatgaagagttgcgtgttgacaatcaagatgatcatagc 
caagttagtctaaatggttacacaaaggggtctgagaaagatcaagaagcattcactaat 
aataaggatgaggaagcagttgctgctaaaaatcctgaatcagaagaatataaagtgaat 
gaaaaaataaaaaaagaacataaaaactttatttttggtgaaggtgtttcacgcggtaaa 
atattagcggcattattattcggtatgtttattgcgattttaaaccaaacattattaaat 
gttgctttaccaaaaattaatacggaatttaatatttctgcgtcaacagggcaatggttg 
atgacgggattcatgttagtaaacggtattttaataccaattacggcgtatctatttaat 
aaatattcatatcgaaaattatttttagttgcgttagtactctttacaattggttcatta 
atctgtgcgatttcaatgaatttcccaatcatgatggttggacgtgtattacaagccatt 
ggtgcaggtgtactaatgccattaggttcaattgttattattacaatttatccacctgaa 
aaacgtggtgctgccatgggtacaatgggtatcgcaatgattttagcacctgcaattggt 
ccaacattatcaggttatattgtacaaaattaccattggaatgtgatgttttacggtatg 
ttcattatcgggattatcgctattttaattggttttgtatggtttaagttatatcaatat 
acaacaaaccctaaagctgatatcccaggtatcatttttagtacgattggttttggtgct 
ttgttatatggtttctcagaagctggcaacaaaggttggggttcagtagagatagaaaca 
atgtttgcgattggtattatctttattattctattcgttattagagaattaagaatgaaa 
tcaccaatgttgaatttagaagtattgaaattcccaacatttacattaacaacaattatt 
aatatggttgtaatgttaagtttatatggtggtatgattttattaccgatttatttacaa 

aau u uauycijyaL L^dyuau uaijot tLCy ga t ug t tat Cat taCC Cy y ttC tCtaat C 

atgggtctactaggaccatttgcaggtaaattgttagatactattggtttaaaaccatta 
gctatctttggtattgctgtaatgacttatgcaacatgggaattaactaaattaaatatg 
gatacaccatatatgacaatcatgggtatctatgtacttcgttcatttggtatggcattt 
ataatgatgccaatggtaactgcagctattaatgcgttaccgggacgacttgcctctcat 
ggtaatgctttcttaaatacgatgcgtcaattagcaggctctataggtacagcaatctta 
gt tac tgtaa t gacaacacaaac t acacaacac 1 1 a tcagc 1 1 1 tggggaagag t taga t 
aaaacgaatcctgttgtacaagatcatatgcgtgaattagcatcacaatatggcggacaa 
gaaggcgcaatgaaagtgttactacaatttgtaaataaactagcaacggttgaaggtatt 
aatgatgcatttatagttgcaacgatatttagcatcatcgccttaattttatgtttattt 
ttacaaagtaataaaaaagcaaaagctacagctcaaaagttagatgcagataatagtatc 
aatcatgaa 


312. 


atgattaaaaataaaatattaacagcaactttagcagttggtttaatagcccctttagcc 
aatccatttatagaaatttctaaagcagaaaataagatagaagatatcggccaaggtgca 
gaaatcatcaaaagaacacaagacattactagcaaacgattagctataactcaaaacatt 
caatttgattttgtaaaagataaaaaatataacaaagatgccctagttgttaagatgcaa 
ggcttcattagctctagaacaacatattcagacttaaaaaaatatccatatattaaaaga 
atgatatggccatttcaatataatatcagtttgaaaacgaaagactctaatgttgattta 
attaattatcttcctaaaaataaaattgattcagcagatgttagtcagaaattaggctat 
aatatcggcggaaacttccaatcagcgccatcaatcggaggcagtggctcattcaactac 
tctaaaacaattagttataatcaaaaaaactatgttactgaagtagaaagtcagaactct 
aaaggtgttaaatggggagtgaaagcaaattcattcgttacaccgaatggtcaagtatct 
gcatatgatcaatacttatttgcacaagacccaactggtccagcagcacgagactatttc 
gtcccagataatcaactacctcctttaattcaaagtggctttaatccatcatttattaca 
acattgtcacacgaaagaggtaaaggtgataaaagcgagtttgaaatcacttacggcaga 
aacatggatgctacatatgcttacgtgacaagacatcgtttagccgttgatagaaaacat 
gatgcttttaaaaaccgaaacgttacagttaaatatgaagtgaactggaaaacacatgaa 
g t aaaaa 1 1 aaaagc a tcacacc t aag 
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atgcaatcaacgaaaaccaaaacgaagcatttttcatttttattgctaattacgttaggc 
gtcatgaccgcttttggcccactaactatagatatgtacgtaccatcattacctaaagtg 
caaggtgattttggttctactacatcagaaattcaattaacattatcattcacaatgatt 
ggtcttgcactaggccaatttatctttggacctttatccgatgcttttggtcgcaaacgg 
attgctgtatccattttgatcattttcattttggtatcaggtttgtctatgtttgttgat 
caattgccattattcttaactttacgatttattcaaggtttaactggtggtggcgtcatc 
gtgattgcaaaagcctctgctggtgataaatttagtggcaacgcactcgctaaattttta 
gcatctttaatggtagttaatggcatcatcactattcttgcaccattagccggtggatta 
gctttatccgtagcaacatggcgttctattttcacaattttaactattgtggcactcatc 
attttaattggcgtcgctfcctcaattacctaaaacatctaaagatgaattaaagcaggtg 
aattttagtagcgtcattaaagattttggaagtcttttgaaaaaaccagcatttattatt 
ccaatgctattacaaggtttaacttatgtaatgctatttagttattcatctgcatcgcca 
tttattactcaaaaattgtataatatgacaccccaacaatttagtatcatgtttgctgtt 
aacggtgtaggtttaatcattgtcagtcaagtcgttgctttattagtagaaaaattacat 
cgccacatattattaatcattttaactattatacaagtggtaggtgttgctttaattatc 
ctgacacttacattccatttaccactttgggtcttactcatcgcattcttcttaaatgtg 
tgtcctgtgacgtcaattggaccgcttggtttcacaatggctatggaagaacgaacaggt 
ggcagtggtaacgcatcaagtttacttggcttattccaatttatcttaggtggcgctgtt 
gcaccattagttggcttaaaaggcgaatttaatacatcaccatatatgattattatcttc 
a t tacagc ca t fcc ta 1 1 ag tc ag tc tacaaa t cat 1 1 ac 1 1 1 aaaa tga 1 1 aaaaagc aa 
catgtcgca 



314. 



atgatgtatggatatccagagaaatggttggaaggtatgacaactggagaaggtatcgcg 
gcagaattacgcttaggcattgtgaatggtcacatagctgaaggtacgttactcactgaa 
aatcaaatggcaaagcaatttaatgtgagtcgttcgccaattcgagatgcatttaaatta 
ttgcaacaaaatcaactcatccaattagaaagaatgggtgcacatgtgttgccgtttggg 
gaacaagaaaagaaagaaatgtatgatttgcgactgatgttagagtcatttgcattttca 
agagttaaaaatcaagagcgactacctatcgtaaaagaaatgaagaaacaacttgaaatg 
atgaaagtggcagtaaaatttgaggatgcagaatcatttacgaagcatgactttgaattt 
catgaaacattaatcaaagcatctaatcatcaatatttaaactcattttggagtcattta 
aaaccagtaa tgatggcac tcgt 1 1 taaca tcca tgcgacaacgt a tgcaacagaacccg 
caagattttgaacgcatacatcataatcatcaagtgtttattgatgcagtggaacaatac 
gacagtcaaattttgaaagaagcgtttcatttaaatttcgacgatgttggtaaagatatt 
gaaggattttggttgaat * 



315. 



atgggaagttttttcaataaaatagcacgaaaagaggatccggctatctatcaaaataaa 
gatggtcatttaaagcgtacacttcgggtgcgtgatttcttagctttaggtgtaggaaca 
attgtatcgacatctatctttacgctacctggcattgttgctgcagaacatgcaggaccg 
gccgttgcgttatcattcttactcgctgctattgttgctggtttagttgcatttacttat 
gcagaaatggctgccgctatgccatttgcaggttcagcctattcttgggtcaatgtatta 
tttggtgaattttttggatgggttgccggttgggctctattagctgaatattttatcgcc 
gtagcctttgttgcatcaggattctcagcgaatttacgcggacttgtgaaaccaattggc 
atcgaattacctgcagcattatcaaatccatttggtacaaatggcggttttatcgatatt 
attgctgctatcgttattttattaactgcattattactatcacgtggtatgtcggaagca 
gctcgtatggaaaatattttagttattttaaaagtattagctattattttatttgtcatc 
gtaggtttaacagcaataaatgttagtaactatgtgccatttattccagaacacaaagta 
actgctacaggtgactttggtggatggcaaggcatatatgctggtgtttcaatgattttc 
ttagcgtatatcggtttcgattctatcgcagcaaactcagcagaagcacttgatcctcaa 
aagacaatgcctagaggtattcttggttctttaagcgttgctatcgtattatttattgct 
gtagcacttgtgttagttggtatgttccattactcacaatacgcaaacaatgctgaacct 
gttggttgggctttacgtcaaagtggtcatggtgttgtagcagctattgttcaagctatc 
tctgttatcggtatgtttacagcattaattggtatgatgttagcaggctcacgtttactt 
tattcatttggacgtgacggcttattaccttcatggttaagccacttaaacgacaaacat 
ttacctaatcgcgcactagttatacttactattattggtgttttaattggttctatgttc 
ccattcgcatttttagcacaattaatttcagcaggtacacttgttgcatttatgttcgtt 
tcattagcaatgtatcgtttgagaaagcgtgaaggtaaagatctaccaattcctgcattt 
aaattacctttatatcctgtgttaccagcaattacatttgttttagtattgctagtattc 
tggggattaggattcgaagcgaaattatacactttaatttggtttattgttggtatcatc 
ctatatttaagttatggacttagacattctaagaaaaatgacgtagctgaataccaccca 



316. 



atgaatagtgataatatgtggttaacagtaatggggc teat tat tattatttcaattgta 
ggtttactcattgccaaaaagataaatccagttgtaggtatgacaatcataccttgctta 
ggggcaatgattttaggatatagtgtgacagatttggttggattttttgctaaagggtta 
gatcaagtcatcaacgttgttattatgtttatctttgccattattttctttggcatcatg 
aacgatagtggtttattcaagccgcttgtcaaacgcttaatattaatgacacgaggcaat 
gtegtea 1 1 g tc tgtgcaa tgacagc 1 1 taa t tggcacaa tageccaa t tagatggggee 
ggtgcggtaacatttttgctttctattcctgcattattacctttatataaagcgttaaat 
atgaataaatatttattgattttactattagcattaagcgcggcgattatgaacatggta 
ccttggggaggtccaatggctcgtgtagctgcagtgttaaaagccaaaagtgtcaatgaa 
ttatggtatggattaatacctattcaaataataggtttcattcttgttatgttgtttgcg 
gtatatcttggatttaaagaacagaaacgtatcaaaaaagcaatagagagaaatgaatta 
ccgcaaacacaagatatagatgtacataaattagttgaagtatatgaacgagatcaagat 
gtaaggtttcctgtaaaaggacgtgcaagaacaaaatcatggataaaatgggtgaataca 
gctttaactttagctgttattctatcgatgttaataaatattgcgccacctgaatttgca 
ttcatgataggtgtttcgttggcacttgttattaattttaaatcagtggatgaacaaatg 
gaacgattaagagcgcatgcgccgaatgcattaatgatggctgcagtgattattgcagca 
ggtatgtttttaggtgtactaaatgaaaccggtatgcttaaagcgattgcgaccaattta 
atcaaagtgattcctgcagaagtaggaccatacttgcatattattgtaggtttacttggc 
gtaccattagatttactaactagcacagacgcttattattttgctgtgttaccgattgtc 
gaacaaacagcagggcaatttggtgtaccgtctgtatcaacagcttattcaatggtcata 
gggaatattataggtacatttgtcagcccattttcaccagccttatggttggcaattggt 
ttagcagaggcaaacatgggcacgtatattaagtatgcattcttttggatttggggattc 
gctatcgttatgttagtaattgcaatgttgatgggcattgtgacgatt 
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317. 


atggaaaacacggttaaatatcgtaagtttatactccctatcgttgtaggtctccttatt 
tgggcac t tacacc 1 1 1 taaaccgga tgc tgtgga tccaacagca tggta ta tg t tcgca 
atattcgtcgcgacaatcattgcttgtattacacaaccgatgccaattggggccgtctct 
ataattggatttacaatcatggtactcgttggcattgttgacatgaaaacggctgtcgct 
ggttttggtaataatagcatttggttaattgctatggcatttttcatttcgagaggattt 
gtgaaaacaggtcttggtagacgtatcgcacttcatttcgtcaaattatttggtaaaaaa 
acattaggattagcatattctatcgtcggtgtagatttaattctagcgcctgctacacca 
agtaataccgcgcgtgctggtggaatcatgttcccaattatcaaatcactttctgaatca 
tttggttcgaaaccgaaagacgga'tcagcacgcaaaatgggtgcatttcttgttttcaca 
gaattccaaggtaatttaattactgcggctatgtttttaactgcaatggccggtaacccc 
cttgcacaaaatttagcatctagcacatctaatgttcacattacatggatgaattggttt 
ctagctgctttagttcctggacttgtttccttaattgttgtaccttttattatttataaa 

at. i~ i>a n-v.a^ucia.L. <-y uuaacty aaaua L-^-cioci uyt- Laag dy U kyy y C aaaa an w Uq 

gcgactatgggtaaaatcgctttagctgaaaaatttatgattggtatttttgtcgttgcg 
ttaacactatggattgtcggaagtttcattcatattgatgcaactttaacggcctttatt 
gcgctagcattgttattattgacaggcgtcttaacatggcaagacattttaaacgaaaca 
ggtgcttggaacacattagtatggttctcagtattagtgttaatggccgaccaattaaac 
aagcttggatttattccttggttaagtaaatccattgctacaagtcttggtggcttaagc 
tggcctatagtcctggtcattttaatattgttctacttctattcacattacttatttgca 
agttctacagcacatatcagtgcgatgtatgcagcattactaggcgttgccatcgcagcc 
ggtgcaccaccattattcagtgcattaatgttaggtttcttcggtaacctattagcttca 
acaacacactatagtagtggtccagcgccgattctattctcttcaggttacgtgactcaa 
aaacgttggtggacaatgaacttaatattaggtttcgtctactttattatctggattggt 
ttaggatcactttggatgaaagtaattggtatattt 


318. 


atgaataaagtaattaaaatgcttgttgttacgcttgctttcctacttgttttagcagga 
tgtagtgggaattcaaataaacaatcatctgataacaaagataaggaaacaacttcaatt 
aaacatgcaatgggtacaactgaaattaaagggaaaccaaagcgtgttgttacgctatat 
caaggtgccactgacgtcgctgtatctttaggtgttaaacctgtaggtgctgtagaatca 
tggacacaaaaaccgaaattcgaatacataaaaaatgatttaaaagatactaagattgta 

crcrtcaa(iaacctffraeehaart't*atiafTrtaaah/ ,, hr»raaahf aaaarifrt/ranhfaaH-crfn 

gcgtcaaaagt tagaaa tgaaaaagt t tacgatcaat tatc taaaa tcgcaccaacagt t 
tctactgatacagttttcaaattcaaagatacaactaagttaatggggaaagctttaggg 
aaagaaaaagaagctgaagatttacttaaaaagtacgatgataaagtagctgcattccaa 
aaaga tgcaaaagcaaagta taaaga tgca tggcca t tgaaagc t tcagt tgt taac t tc 
cgtgctgatcatacaagaatttatgctggtggatatgctggtgaaatcttaaatgattta 
ggattcaaacgtaataaagacttacaaaaacaagttgataatggtaaagatattatccaa 
cttacatctaaagaaagcattccattaatgaacgctgatcatatttttgtagtaaaatca 
gatccaaatgcgaaagatgctgcattagttaaaaagactgaaagcgaatggacttcaagt 
aaagagtggaaaaatttagacgcagttaaaaacaaccaagtatctgatgatttagatgaa 
atcacttggaacttagctggcggatataaatcttcattaaaacttattgacgatttatat 

gaaaagttaaatattgaaaaacaatcaaaa j 


319. 


atgattaatcagtctatatggcgcagtaactttcgcattttatggctcagtcagtttata 
gcgattgctggactgacagtacttgtgccattattgccaatttatatggcatcactacaa 
aatctatcagtcgtagaaatacagttgtggagtggtatagcgattgctgctccagctgta 
acgacgatgatagcttcgccgatatgggggaagctaggtgataagatcagccgaaaatgg 
atggtgttaagagcgttacttggtttggcggtatgcttatttttaatggcattgtgtacg 
acaccattacagtttgtacttgtgaggttattgcagggactatttggtggtgttgttgat 
gcatcaagtgcgtttgcgagtgcagaggcgccagctgaagatcgtggaaaggtattagga 
agactgcaaagttcagtcagcgcagggtctcttgtggggccattaattggcggtgttaca 
gcttcgatattaggttttagtgcgttactgatgagtattgccgttattacttttattgtc 

tg »-at 1 1 tggg tgcat taaott t tgat ty 

aatattaataaaggtattcgccgttcatttcaatgtctattatgcacacaacaaacatgt 
cgatttattatcgttggcgttttagcaaactttgctatgtatggcatgctaactgcatta 
tcaccacttgcttcatcagtgaatcatacagcgatagatgaccgtagtgtgattggattt 
ttacagtccgcattttggacggcttcgatattaagcgcgcctttatggggacgctttaat 
gataaatcatatgttaaatcagtatatatatttgccacgattgcatgtggttgtagtgcg 
atactgcaaggtttagcgacgaatatagagtttttaatggctgcaagaatacttcaagga 
ttaacatatagtgcattgattcaaagtgtcatgtttgttgtcgtgaatgcgtgtcatcaa 
caacttaaaggcacatttgttggaacgacgaacagtatgttagttgttggtcaaattatt 
ggcagtc t tag tggcgc tgccat tacaagt ta tac tacaccagc tac tacg 1 1 tatcgt t 
atgggcgtagtatttgcagtaagtagtttatttttaatttgttcaaccatcactaatcaa 
atcaacgatcacacattaatgaaattatgggagttgaaacaaaaaagtgcaaaa 


320. 


atgaagcgattattcgatgtagtgagttcaatatatggtttagtagttttaagtccgatt 
ctgttaattacagcattactaattaaaatggaatcacctggaccagccattttcaaacaa 
aaaagaccgacgattaataatgaattgtttaatatttataagtttagatcaatgaaaata 
gacacacctaatgttgcaactgatttaatggattcaacatcgtatataacaaagacaggg 
aaggtcattcgtaagacctctattgatgaattgccacaattattgaatgttttaaaagga 
gaaatgtcaattgtaggtcctagaccagcgctttataatcaatacgaattaatcgaaaaa 
cgtacaaaagcgaacgtgcatacgattagaccaggtgtgacaggactagctcaagtgatg 
gggagagatgatatcactgatgatcaaaaagtagcgtatgatcattattacttaacacat 
caatctatgatgcttgatatgtatatcatatataaaacaattaaaaatatcgttacttca 
gaaggtgtgcatcac 
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321. 


atggcacaacttaattcaaagatagcttccttaaaattattcgcaagttacgccatagca 
acttatattttagttatattaacgagtgcattaaatctttttaaaggttatgtggccgat 
acgttctatattgctgaaacattgctaatcgttttaaccatcattttaattattatttta 
acaacggaacaaacatggaagcatcatgacctatggcgacgtatcgtcgaagtgttgtta 
ttgttgatgacattaacaggcaacgtatttacattattaatgtttgtaagtattagacgt 
taccaacgtacatcgcaaatacatagttataacgggtgggaatcgtttatacgaaaaact 
actagacatcgtattgcgattatcgggttacttattttagtctacatgctgacattatca 
attgtgtcacaatttacatttgatacgacattggctactaaaaatcagttcaatgcactg 
ttacatggaccgagtctagcctatccgtttggtactgatgatttcggtagagacttattt 
acacgcgtagttgtaggaacgaagctgacattttcaatttcaattatttcagtagttatt 
gcagttatttttggtgtgttactaggcactatcgcaggttattttaatcatattgataat 
ttaataatgcgaattttagatgtagtgtttgcaattccatcattattgttagcggtggca 
attattgcatcatttggagcaagtattccaaatttaattattgctttaagtatcggtaat 
ataccatcatttgcacggacaatgcgtgccagtgttttagaaattaaacgcatggaatat 
gtagatgcagcacgtatcactggtgaaaacacttggaatatcatatggcgttatatttta 
ccgaatgcgattgcgcctatgattgtacgtttttcattaaatataggtgtggttgtatta 
acaacaagtagtttaagtttcctaggacttggtgttgcacctgatgtagctgaatggggc 
aacattttacgtaccggtagtaactacttggaaacgcacagtaatttagctattgtacct 
ggtgtttgtattatgttcgtcgttttagcatttaattttataggtgatgcagtgcgtgat 
gcactagatccaagaattcat 


322. 


atgaaaacaatacatttgtttcgcatctaccactcttttttattgaaaaagtggtatttg 
attatctatttactatttatattagcggcactccttattacattaacgacaatccaacat 
gtaacagaagatgacaatcattttaatataggtgtcgtagataaagatcaatcaagtgaa 
acgaaattaatcttaaactctattggtaaagggagtaacctaggaaaaaacgtgagcatt 
aaagcatatgatgataagcaagcacatactttgttaaaaaaacataaacttcaaggctat 
tttgtttttgataaaggtatgaccaaggcattttataaacaaggcgaactaccaatttca 
gtatatacatatgatcaacaatccatgaaaagtgtcgtgctatctcagctaacagattct 
gtttaccaacgtcttatgcgatcaatgggtggcatcttagcttttcaagacttagcaccg 
aaagc a tc aca 1 1 c tgac ag ta tcaa tg 1 1 a t gac tga 1 1 tgc tga 1 1 acagga t taaac 
cgttcaggtgcatttaacttagaaccgattcatttatacgatacgggcagttattatgca 
attacaggatttttaacaacggtattcatctttgcactatctttatttacagttttgaaa 
atgaatcaagatactgtattgaaagcgcgattgaaaatgtttcatttttctaaagagcgt 
ttattaatcattcgtacgttgattacatggttttatactatgttatggagtatcgttggt 
gtagtttggattgtgttcagtattccgaatatctttgaattatataattggccaacgtta 
gccattcatttaagctattatgttacctttttaatactgtggttattactcatcgaactt 
ttaacaacaggcttgttgaatagtattagtaaagtcatattagctattgtcatcctggtg 
ttatctggtttaacaatacctacgatttttttacaacatatagcaaatggtgttttcaat 
attcaaccgttcgcagttgtaacaaatcaattgttagaaattattttaaacaactacatt 
ttagaactgcaccctagtttctatcttagcttcatcgcacttttgataattaatttagct 
gtattggtttggaggtatcgtcaa 


323. 


ttgaaaaaacaagttattatttcgggcctcatgttattttcactattttttggagccgga 
aatttaatattcccgcccatgcttggccatacagcgggtcaaaatatgtggattggtatg 
ctaggctttgcccttacaggcatattactcccctttattactgttattgttgttgcattt 
tatgatgaaggtgttgaaagtgtaggcaatcgtatacatccatggttcgggtttattttt 
gctgtcgtgatttacatgtctatcggagcattttacggtattccacgtgctgcaaatgtc 
gcgtacgaaattggtacaagacacattttacctgtgcataaccaatggactttaattata 
ttcgcagcaatcttttttgccatcgtttactggattagtttaaatccatcgaaaatcgtt 
gataatttaggtaaattattaacaccgttattactattaatggtcgctctattaagtatt 
gctgtcattttcaaccctgaatctgcactaagtgcacctaaggataaatatataacacat 
cctt teat ttcaggaagtttggaaggc tat tttacaatggatcttgt tgc tgcgttagct 
1 1 1 1 ccg t agt ca t tg tcaa tggc tat aagt ttaaaggee tcac agat cgc atgaaaatt 
ttaaaatatgtctgcttttcaggtcttattgcagccatattacttggaatgatttacttt 
gcacttgcatacgttggggcatcaacagctccaggaaactttaaagatggtacagatata 
ttgacgtacaactcattacgattatttggttcgttcggtaacctcgtatttggaatgacg 
gttatccttgcatgcctaacaacatgtataggactcgtcaatgcttgcgccacatttact 
aagaaacacgtacctaagttttcttataaaatattcgcacttattttctctatcataggg 
ttcttatttacaacacttggtttagaaatgattttaaaaattgctgtcccattattgact 
ttaatatatcccgtgtcgattgcacttgtactcatatcatttgctaacatgtttagcaca 
ttcagattcagttgggcctatcgactcgcaactgttattacattgattatttcaatttta 
caaatactaaatagtttcaacttattacacggtgttattttgaaatcgtttatgatgtta 
cctttagcagatatcgatttagcttggcttgtaccattcatgctctttgctattatcggt 
ttcataatcgatgtatttatacgccgtccgaaacaagcgacaact 


324. 


gtgaaacattatttgactaaatttgtagcaatgctaataactgctgctatggtgtgtagc 
tttgggttactgaaaagtcaggcagcagaacaacaaagtattagtgatgtatatagtgtg 
ataacggatgcgaaatctgcactttctaataattcgatatcgaatgacaataagcagaaa 
gcaattgagcaagtggtaagtgcagttaagaaattatcgcttgaagataatagtgaaagt 
aatgctgtcaaatcagatgtgagaaagcttgaagatgcaaaagcgaatgataatcaaaaa 
ga t acac 1 1 tegcaa t taacgaagtcat taat tgc t ta tgaagagaaa t tggc tagt aaa 
gatgcgggttctaaaattaaactattgcaacagcaagtcgatgctaaagatgctgcgatg 
acaaaagcgattaaagataaaaataaagcggaattagaatctttgaacaatagtttgaat 
cagatttggacaagtaatgaaacagtgattcgcaattatgacgcaaatcaatatggacaa 
attgaagtcgcattattacaacttagaattgcaattcataagtcaccattagatacggca 
aaagtgtcacatgcttggacaacttttaaatcaaatattgatcatgtcgataaaaaaagt 
aatacgtctgcaaatgatcaataccatgtatcacaattaaatgatgcgttagagaaggcg 
attaaagctatcgacgacaatcaattgtcggatgctgatgctgcgcttacacattttata 
gaaac t tggccgta tg t tgaaggtcaaa t tcaaac taaagacggtgc 1 1 tgta tacgaaa 
attgaagataaaataccatattatcaaagtgtattagacgaacataataaagcacatgtg 
aaagatggtttagtagatttaaataaccaaattaaagaggttgttggccatagttatagc 
ttcgtcgatgtgatgattatctttttacgtgaagggctagaagtgttgttaattgtaatg 
aca 1 1 gac t ac c a tgacgcg taa t g t aaaaga t aagaaagggac tgc aag t g tgat tgg t 
ggtgcaattgccggacttgtactgagtattatcttagcaattacgtttgtagaaacttta 
gggaatagtggcattcttcgtgaaagtatggaagcgggattaggtatcgttgcggtcata 
ttaatgtttatcgttggtgtttggatgcacaaacgttcaaatgcaaaacgttggaatgac 
atgattaaaaatatgtatgctaatgcgattagtaatggtaatttggtattgttagcgacg 
attggtttaatatctgtgttgcgtgaaggtgtcgaggttatcattttctatatggggatg 
ataggtgagctagcgaccaaagattttattattggtattgctttagctatcgttatttta 
atcatctttgcattattatttagatttatagttaaattaatacctattttctatatattt 
agagtgttgtcgatctttatttttattatgggattcaaaatgcttggcgtaagtattcaa 
aagttacaattattaggtgcgatgccaagacatgttattgaaggattcccaacgattaac 
tggttgggcttttatccaagttatgaaccattgatagcacaaggtgcttatattatggta 
gt tgc tatc ttaatc t ttaaatttaaaaaa 
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325. 


mnkqifvlyfnifliflgiglvipvlpvylkdlgltgsdlgllvaafalsqmiispfggt 
ladklgkkl i icigl i 1 f svsef mf avghnf svlmlsrvigginsagmvmpgvtgl iadis 
pshqkaknfgymsaiinsgfilgpgiggfmaevshrmpfyfagalgilafimsivlihdp 
JcksttsgfqklepqlltkinwJcvfitpviltlvlsfglsafetlyslytadkvnyspkdi 
siaitgggifgalfqiyffdkfmkyfseltfiawsllysvwlillvfandywsimlisf 
wfigfdmirpaitnyfsniagerqgfagglnstftsmgnfigpliagalfdvhieapiy 
mai gvs 1 agwi vl i ekqhrakl keqnm 


326. 


ml f y 1 fbf t i s f is t vl f s ii f napkr 1 1 vacg f vgaiawt iyql tvdle f gkvgas f 1 g 
slilglmshtmsrrykrpviifivpgiiplvpggaayqatrflvsndytsaviitflevtl 
isgaiafgilvseilyylytrikqlygkikgktyk3csyninnnrv 


327. 


minawi avi lmimlc 1 crlnwi s 1 f isalvggl i sgmsiekvinvf gkni vdgaeval 
syal lggf aal isysgi tdyl vgkiinaihaensrwsrvkvkvtii ial 1 ams imsqnl i 
pvhiafipivippllslfndlkidrrligliigfglcfpyvllpygfgqifqqiiqsgfa 
kanhpief nmiwkamlipsmgyivglliglyvyrkpreyetrkisdsdnvtelkpyi 1 iv 
ti vai lat f 1 vqt f tdsmi f galagvlvf f israynwyeldakf vegikimayigwi 1 1 
angfagvmnatgdidelvktltsitgdnklfsiiinmyviglivtlgigssfatipiiasl 
fipfgasigldtmalialigtasalgdsgspasdstlgptaglnvdgqhdhirdtcvpnf ■ 
1 fyniplmi f gtiaamvl 


328. 


mnhnvii vi ali i wismlamli rwl gpsladrvvaldaiglqlmavial f sillniky 
nuwimmigilaflgtavfskfmdkgkviehdqnhtd 


329. 


mnrnivkl wf ml il wavagcgqkdteektemttikdelgtekikknpkrvwleys fa 
dylaaldmkpvgiaddgs tkni tksvrdkigayesvgsrpqpiimevisklkpdliiadvs 
rhkkiksel skiap txmlvsgtgdynanieaf ktvalcavgkekegekrlekhdkilaei r 
kkieqs tlksaf af gi sragmf innedtfmgqf 1 ikmgiqpevtkdktthvgerkggpyi 
ylnneelaninpkvmil a tdgktdknrtkf idpawkslkavkdnkvydvdrnkwlksrg 
iiasesmaedlekiaekak 


330. 


mtgeqf tqikrpvsr 1 tekvlgwlcwvmllvl tvi tmf ialvs f snntsianlentlnnn 
afiqqllagngynttqfviwlqngiwaiivyfivcllisflalismnirilsgflflisa 
i vt ip 1 vl 1 i vtl iipilffii amml f i rkdkvemvapqyyeeyngp iydyrepvye rpq 
pkddyydvpkyekeldksntvydqeqerdkydqfpkraveseynhderteeepsvlsrqa 
kykqksteelgieddgyyaepevdpkelkaqqkrekaeikakkkekrkaynqinnkerrkn 
qp sa vsqrrmn f e err qiynndi s eemss e vkdkkeqe 


331. 


ment inesekkkr fklkmpgafmi 1 f i 1 twaviatwvipagaysklsyepssqelkivn 
phnqvkkvpgtqqeldkmgvkikieqfksgainkpvsipntyerlkqhpagpeqitesmv 
egt i eavdimvf i 1 vl ggl i gwqasgs f esgllal tkktkghefml i vf vsilmi i ggt 
lcgieeeavaf ypilvpi f ialgydsivsvgai t lassvgs t f stinpf swiasnaagt 
t f tdglywr igacivgai f vi sylywyckkxkndpkasysyedkdaf eqqws vlkdddsa 
hf t lrkki i 1 1 1 f vlp f pimvwgvmtqgwwf pvmasaf 1 i f t i i imf iagtgksglgekg 
tvdafvngas s lvgvs 1 i iglarginl vlnegmisdtilhf sss lvqhmsgpl f i ivll f 
if f clgf ivpsssglavlsmpi f apladtvgiprf vivttyqf gqyaml f laptglvmat 
lqmlnmryshwf rf vwpwaf vli f gggvli tqvliys 


332. 


ms f f Jcrl kdkf a tnkenee vks 1 t eeqgqdkl edths egs tqdandl a enae vkkkp r kl 
seadf dddgli s i edf eeieaqkmgakf kagleksrqnf qeqlnnl iaryrkvdedf f ea 
leeiiaitadvgfntvmtlteelrmeaqrrniqdtedlrevivekiveiyhqeddnseamn 
ledgrlnvilmvgvngvgktttigiaayrykmegklc^aagdtfragaidqlkvwgerv 
gvdvi sqsegsdpaavmydainaaknkgvdil icdtagrlg^t^mqelekvkrvinra 
vpdapheal 1 clda t tgqnal sqarnfkevtnvtgi vl tkldg takggivlairnelhip 
vkyvgl geql ddl qp fnpe syvygl f admi eqne ei t tvendqi vt eekddnhgsk 


333. 


mlkkwlnsnvkqf f vi t f i svi 1 tl i 1 f s thiydyivngtvf sgagdgf rqnmipf qmyly 
ehlrsfsslydasfglggfiyinkglsyyyslspl^ 

nqlimamiraiitf wtf yl f kilhf krsanmiatilygms twiyfnf tws fygnllyl 
lp 1 s i 1 g 1 ery f qqrkigi f i vai al 1 1 f snfy f syyqai i i gcyy lyr 1 i f tykydi vs 
rtqklicvisatvlsvlssvfglftgisaflendrkqnpnvdipfltpldyhyfffsdgf 
yi tisil tivall s f klyrfyfyrlf aivtwil f igslsqyf dsaf ngf sfperrwyi 1 
alsssalcglfiqhlstlnmkyylirtipvciiailyvllspthplalivgiillivlav 
ilkf slwryWcl tvailvl i vmiqqi vi ldnnknmaikpyqqsl s tlkqhdyhsnyvnql 
ikkinqnatgs f nridymsdyalnspf iyhyngislyssi fngdill^yydktlqinmpid 
kns tyrllgnrqnlls lwnvndri rvnhddnlpygf kiksehkdnkvrwihskntihyps 
ahi tnkvf snkelkspldkeqamlqgi vsnnikdvn thf kanknllsds tiklnsaawqs 
p tkhllqvkqnnggl tvqlpksvsnqf kdlyf emdlellspdkahdvkvney tqernkl t 
ykyrrwtpvtir i kapdrirl s Ipkgkyrvnlkgiygedy ttlkdasns 1 eavkvsktk 
hgy ti tknknssgyi vlptaynqgmkatsgdqslkveqvngvmtgikapkni tkiqlsyt 
ppyyyl li ti ti f gi icsii f trwarqk 


334. 


mrqlaqakkkstakkkttskkrtasrkkkndnpiry^ 

ds f f nyl f gysryl tyi 1 vl la tgf i tyskr ipktrr tags i vlqi al 1 f vsqlvfhfns 

cri kapretivlSvvvOSVnhR'hf J rYn'f rrrrmrl ctfvl 1 ol cwnl iel fmrri i H m occrr-i 

1 1 tnhqhrevakval enikawf gs f nekmsernqekqlkreekarl keeqkarqneqpqi 
kdvs df tevpqerdipiyghtenesksqsqpsrkkrvf daenssnni vnhhqadqqeql t 
eqthns vesent ieeagevtn vsywppl t llnqpakqka tskaevqrkgqvlen tlkdf 
gvnakvtqikigpavtqyeiqpaqgvkvskivnlhndialalaakdvrieapipgrsavg 
ievpneki s 1 vs lkevldekf psnnklevglgrdi sgdpi tvplnemphl 1 vags tgsgk 
svcingii ts il lnakphevklmlidpkmvelnvyngiphl 1 ipwtnphkaaqaleki v 
aemerrydl f qhs s tmikgynel irkqnqe 1 dekqpelpy i wi vde 1 adlmmvagkev 
enaiqri tqmaraagihli vatqrps vdvi tgiiknnipsriaf avssqtdsr tiigtgg 
aekl lgkgdmlyvgngdssq tr iqgaf 1 sdqe vqdwnyweqqqanyvkemepdapvdk 
semksedalydeayl f weqqkas tsllqrqf rigynrasrlmddlernqvigpqkgskp . 
rqvlidlnndev 


335. 


maeklqrelsnrliiqli ai ggaigtgl f lgagqt ial tgps i 1 1 tyi iigf ml f mf mrgl 
geiiiqntef ks f advtntyigpf agf vtgwtywf cwii tgmaevtavakyvs f wfpeip 
nwisalfcvlllmsfnllsarlfgelefwfsiikiatiigliwgfvmilfafktqfgha 
s f tnlyehgif akgasgf f ms f qmalf sf vgiemigvtagetkdpvktipkainsvpir i 
li fyvgal avims i ipwqqvdpdnsp f vkl f ali gip f aagl inf wl taaasscnsgi f 
snsrml f gl ssqqqappnf sktnkygvphvai f as s al 1 1 vaal lnyi f pda tkvf tyv t 
tistvlflvvwgliiiayinysrknpdlhknatykllggkymgylifvffifvfgllfin 
vdtrr aiy f ipiwf i 1 1 a f my 1 rykriaaksnk 
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336. 


mnllkknkys i rkykvgi f s tl ig tvl 1 Isnpngaqal t tdnnvqsdtnqatpvnsqdkd 
vannrglansaqn tpnqsat tnqatnqal vnhnngsi vnqatptsvqss tpsaqnnnhtd 
gnttatetvsnannndvvsniitalnvptktnengsgghltlkeiqedvrhssnlqpelvai 
aepasnrpkkrsrraapadpna tpadpaaaavgnggepvai tapy tp t tdpnannagqna 
pnevl s f ddngirps tnrsvp t vn wnnlpgf tl inggkvgvf shamvr tsmf dsgdnkn 
yqaqgnvialgrihg td tndhgdf ngi ekal tvnpnsel i f ef ntint tkngqga tnviik 
nadtndtiaektveggptlrlfkvpdnvrnlkiqfvpkndaitdargiyqlkdgykyysf 
vdsiglhsgshvf verr tmdptatnnke f tvt t s lknngnsgas Id tndf vygvqlpegv 
eyvnnsl tkdfpsnnsgvdvndbmnvtydaanrvi tiks tgggtansparlmpdkildlry 
klrvnnvptprtvtf netl tykty tqdf insaaeshtvs tnpy tidiimnkdalqaevdr 
riqqadyt f asldi fnglkrraqtildenmnvpln3crvsqayidsl tnqmqhtlirsvd 
aenavnkkvdqraedl vnqndel tdeekqaaiqvi eehknei ignigdqttddgvtrikdq 
giqt 1 s gdtatpwkpnakkaird3catkqrei inatpdvtedeiqdalnqlatde tdaid 
nvtnattnadvetaknngintigavvpqvthkkaardainqatatkrqqinsnreatqee 
knaalnel tqa tubal eqinqat tnadvdnakgdglnainpiap vtwkqaardavshda 
qqhi aeinanpdatqeerqaaidkvnaavtaantni lnantnadveqvktnaiqgiqai t 
pa tkvktdaknaidks ae tqhnti f nnndatleeqqaaqql ldqavatakqninaadtnq 
evaqakdqgtqniwiqpatqvktdtrnvvndkareaitoinattgatreekqeainrvn 
tlknral tdigvts ttamvnsirddavnqigavqphvtkkqtatgvlndlatakkqeinq 
ntnatteekqvalnqvdqelatainninqadtnaevdqaqqlgtkainaiqpnivk]q)aa 
1 aqinqhynaklaeinatpdatndeknaaint lnqdrqqaies ikqantnaevdqaatva 
ennidavqvdwkkqaardki taevakrieavkqtpnatdeekqaavnqinqlkdqainq 
inqnqtndqvdtttnqaviiaidnveaevvlkpkaiadiekavkekqqqidnsldstdnek 
e vas qa 1 akekekal aai dqaq tn s qvnqa atngvsaikiiqpe tkvkpaar ekinqkan 
elrakinqdkeataeerqvaldkinef vnqamtdl tnnr tnqqvddt tsqaldsial vtp 

uiixvi oqcuuqv ■'"dMjr ccuvivx cxci^citsxicxuuQcA.^ vaxiiqxcuuicJix axqnxQqa^cuiiiu 

vkrvetngiatlkgvqphivikpeaqqaikasaenqvesikdtphatvdeldeanqlisd 
tlkqaqqeientnqdaavtdvrnqtilcaieqikpkvrrkraaldsieennknqldairiit 
ldttqderdvaidtlnkivntikndiaqnktaaevdrtet^ 

qsvgvkaeaqnalidqsdlsteeerla^Jchlveqalnqaidqiiihadktaqviiqdsinaq 
niisld.kpattvkatalqqiqniatnkinlikarLiieatdeeqniaiaqvekelikakqqi 
asavtnadvayllhdekneirei epvinrkasar eql 1 1 1 fndkkqaieaniqatveern 
s ilaqlqniydtai gqidqdrsnaqvdktaslnlq tihdldvhpikkpdaekt inddlar 
vtalv^yrkvsnrnkadalkaitalklqmdeelktartnadvdavlkrfnvalsdieav 
i tekensllridni aqqtyakf kaiatpeqlakvkvl idqyvadgnrmidedat lndikq 
htqfivdeilaiklpaeatlcvspkeiqpapkvctpikkeethesrkvekelpntgsegmd 
lp lkef al i tgaal 1 arrrtknekes 


337. 


iasveiesiebeleesiaslrqagvritpqrqailrylisshthptadeiyqalspdfpni 

svatiynnlrvincdigivkeltredsssrfdfnth^ 

rlaqhmtdfdvthhrmeiygvckecqdk 


338. 


msekqqild^ietnkysyieishritierpelgneeifasrtlidrlkehdfeieteiagh 
atgfiatydsgldgpalgflaeydalpglghacghniigtasvlgaiglkq\ridqiggkv 
wlgcpaeeggengsakasyvkagvidqi<Ualmihpgnetyktidtlavdvldvkfygk 
sahasenadealnaldandsytxigrvaqlrqhikkdq^ 

ytramtrkeldiltekvnqiargaaiqtgcdyefgriqngvnefiktpklddlfakyaee 
vgeavidddfgygstdtgnvshvvptihphi3d.gsrnlvghthrfreaaasvhgdealik 
gakimalmglelitnqdvyqdiieehalilkgngk - 


339. 


mt tt f i isyiilal iivgvinl f lir srkkgkrqqkeqqf t trqsnqskf kasdldkttd 
qs tqrmthee 1 rvdnqddhsqvs lngy tkgsekdqeaf tnnkdeeavaaknpes eeykvn 
ekikkehknf i f gegvsrgki laall f gmf iai Inqtllnvalpkintef ni sas tgqwl 
mtgfmlvngilipi tayl f nkysyrkl f Ivalvl f tigslicaisranf pimmvgrvlqai 
gagvlinplgsiviitiyppelargaamgtnngiamilapaigptlsgyivqnyhwnvmfy^ 
f i igi i a i 1 i gf vwfklyqy t tnpkadipgi i f s t ig f gal lygf se agnkgwgs vei e t 
mf aigi i f i i 1 f virelrmkspmlnlevlkfp t f 1 1 1 1 i inmwml slyggmi 1 lp iylq 
nlrgf saldsgll llpgs 1 imgllgp f agklldt iglkplai f giavmtyatwel tklnm 
dtpymtimgiyvlrs f gmaf inunpinvtaainalpgrl ashgnaf Intmrqlaga ig tai 1 
vtvmt t qt tqhl s afgeeldktnp wqdhmre 1 as qyggqegamkvl 1 qfvnkl a tvegi 
nda f i va t i f s i i al i lc 1 f 1 qsnkkaka t aqkldadns inhe 


340. 


miknkil tatlavgli aplanpf ieiskaenkiedigqgaei ikrtqdi tskr 1 ai tqni 
qf df vkdkkynkdalwkmqgf is srttysdlkkypyikrmiwp f qynislktkdsnvdl 
inylpknkids advsqklgyniggnf qsapsiggsgs f nyskt isynqknyvtevesqns 
kgvkwgvkans f vtpngqvsaydqyl f aqdptgpaardyfvpdnqlppliqsgf nps fit 
tl shergkgdksefei tygramda tyayvtrhr 1 avdrkhdaf knrnvtvkyevnwkthe 
vkiksitpk 


341. 


mqstktktkhfsflllitlgvmtafgpltidmyvpslpkvqgdfgsttseiqltlsftmi 
glalgqfifgplsdafgrkriavsiliifilvsglsmfvdqlplfltlrfiqgltgggvi 
viakasagdkfsgnalakflaslmwngiitilaplagglalsvatwrsiftiltivali 
iligvasqlpktskdelkqvnfssvikdfgsllkkpafiipmllqgltyvmlfsyssasp 
f i tqklynmtpqqf s imf avngvgl i ivsqwall veklhrhi 1 1 ii 1 tiiqwgval i i 
1 1 1 tfhlpl wvll iaf f Invcpvt sigplgf tmameer tggsgnassllgl f gf ilggav 
ap 1 vglkge fn tspymi i i f i t ai 1 1 vs 1 qi iy fkmi kkqbva 


342. 


inroygypekwlegrottgegiaaelrlgivnghiaegtlltenqmakqfnvsrspirdafkl 
lqqnqliql ermgahvlp f geqekkemydlrlml es f af srvknqerlpi vkemkkqlem 
mkvavkf edaes f tkndf e fhe 1 1 ikasnhqy ins fwshlkpvnimalvl t smrqrmqqnp 
qdf er ihhnhqvf idaveqydsqi lkeaf hlnf ddvgkdleg f win 


343. 


mgs f f nkiarkedpaiyqnkdghlkxtlrvrdf lalgvgtivs tsi f tlpgivaaehagp 
avals f 1 1 aai vagi va f tyaemaaamp f ags ayswvnvl f gef f gwvagwal laey f ia 
vafvasgfsanlrglvkpigielpaalsnpfgtnggfidiiaaivilltalllsrgmsea 
armenil vilkvlaiil f vi vgl tainvsnyvpf ipehkvtatgdf ggwqgiyagvsmi f 
layigf dsiaansaealdpqktmprgilgslsvaivl f iavalvlvgmf hysqyannaep 
vgwalrqsghgwaai vqaisvigmf tal igmmlagsr llys f grdgl lpswlshlndkh 
lpnral vi 1 1 i igvl igsmf p f af laql i sag 1 1 va f mf vslamyrl rkregkdlpipaf 
klplypvlpai t f vlvl 1 vf wglgf eakly tl iwf ivgiilyl sygl rhskkndvaeyhp 
Pk 
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344. 


mnsdnmwl tvmgl i i i i s ivgl 1 iakkinpvvgmtiipclgami lgysvtdlvgf fakgl 
dqvinwimf i f aiif fgimndsglf kplvkxlilmtrgnwivcamtaligtiaqldga 
gavt f 1 1 sipal lplykalnmnky 1 1 i 1 1 lal saaimnmvpwggpmarvaavlkaks vne 
lwyglipiqi igf i lvml f avylgf keqkrikkaiemelpqtqdidvhkl vevyerdqd 
vr f pvkgrar tkswikwvn tal tlavi 1 sml ini appef af migvsl al vinf ksvdeqm 
erlrahapnalmmaaviiaagmflgvlnetginlkaiatiilikvipaevgpylhiivgllg 
vpldlltstdayyfavlpiveqtagqfgvpsvstaysmvigniigtfvspfspalwlaig 
1 ae anmg tyi kya f fwiwg f ai vml vi amlmgi vt i 


345. 


mentvkyrkf ilpiwglliwal tpf kpdavdptawymf ai f vatiiaci tqpmpigavs 
i igf t iravl vgi vdmktavagf gnns iwl iamaf f isrgf vktglgrr i alhf vkl f gkk 
1 1 glays i vgvdl i 1 apa tpsn t ar aggimf p i iks 1 s es f gskpkdgsarkroga f 1 vf t 
e f qgnl i taamf 1 tamagnpl aqnl as s tsnvhi twmnwf 1 aalvpglvs 1 i wp f i iyk 
iypp tvke tpnakswaenela tmgkialaekfmigi f wal tlwivgs f ihidatl taf i 
alal 111 tgvl twqdilnetgawntlvwf svlvlmadqlnklgf ipwlsksiatslggls 
wp i vl vi 1 i 1 f yf yshyl f as s tahisamyaal lgvaiaagappl f salmlgf f gnl 1 as 
tthyssgpapil f ssgyvtqkrwwtmnlilgf vyf iiwiglgslwmkvigi f 


346. 


mnkvikmlvvtlafllvlagcsgnsnkqssdnkdkettsikhamgtteikg}qpkrwtly 
qga t dvavsl gvkp vga veswtqkpk f eyi kndl kd t ki vgqepapnl ee i s kl kpdl i v 
askvmekvydql skiap tvs tdtvfkflcdttklmgkalgkekeaedl lkkyddkvaaf q 
kdakakykdawplkasvvnfradhtriyaggyageiln<Ugfkrrikdlqkqvdngkdiiq 
ltskesiplmnadhifwks^nakdaalvkktesewtsskewknldavknnqvsddlde 
i twnlaggykss lkl iddlyeklniekqsk 


347. 


minqsiwrsnfrilwlsqfiaiagltvlvpllpiymaslqnlsvveiqlwsgiaiaapav 
ttoiaspiv^klgdkisrkwmvlrallglavclflmalcttplqfvlvrllqglfggvvd 
assafasaeapaedrgkvlgrlqssvsagslvgpliggvtasilgfsallmsiavitfiv 
ci f galkl ie t thmpksqtpninkgirrs f qcllc tqqtcr f i i vgvl anf amygml tal 
splassvnhtaiddrsvigflqsafwtasilsaplwgrfndksyvksvyifatiacgcsa 
i lqgia tni ef lmaari 1 qgl tysaliqs vmf wvnachqqlkgtf vgttnsml wgqii 
gslsgaaitsytt^attfivmgwfavsslflicstitnqindhtlmklwelkqksak 


348. 


mkrl f dwss iygl wlspil li tal 1 ikmespgpai f kqkrp t innel f niykf rsmki 
dtpnvatdlmds t syi tktgkvirktsidelpqllnvlkgemsivgprpalynqyeliek 
rtkanvhtirpgvtglaqvmgrddi tddqkvaydhyyl thqsmmldinyi iyktikni vts 
egvhh 


349. 


n^qlnskiaslklfasyaiat^ilviltsalnlfkgyvadtfyiaetllivltiiliiil 
t teqtwkhhdlwrri vevlll lmt 1 tgnvf tl lmf vsirryqrt sqihsyngwes f irkt 
fcrhriaiiallilvvnottltlsivscrf tfdttlatlmcrfnal lhan r 1 avn f er fcddfardlf 
trvwgtklt f sis iiswiavi fgvl lgtiagyfnhidnlimrildwfaipsll lava 
i ias fgasiprxl i ial signips f artmrasvleikrmeyvdaari tgentwni iwryil 
pnaiapmivr f slnigvwl t tssls f Iglgvapdvaewgnilr tgsnyl ethsnlaivp 
gvcimfwlafnf igdavrdaldprih 


350. 


mktihlfriyhsfllklcwyliiyllfilaallitlttiqhvteddnhfnigvvdkdqsse 
tkl i Ins igkgsnlgknvsi kayddkqah 1 11 kkhklqgyf vf dkgmt kafykqgelp i s 
vy tydqqsmks wl sql tdsvyqrlmrsmggilaf qdlapkashsdsinvmtdl li tgln 
rsgafnl ep ihlydtgsyyai tg f 1 1 1 vf i f al s 1 f tvl kmnqdtvlkaxlkm fhf sker 
1 1 iir tli twfytmlws ivgwwivf s ipni f elynwptl alhlsyyvtflilwllliel 
1 1 tgl lnsiskvilaivi 1 vl sgl tipti f lqhi angvf niqpf awtnqlleiilnnyi 
1 elhps fylsf i all iinl avl vwryrq 


351. 


mkkqvi isglml f s 1 f f gagnli fppmlghtagqnmwigmlgf al tgi 1 Ip f i tviwaf 
ydegvesvgnrihpwfgfifawiymsigafygipraanvayeigtrhilpvhnqv^lii 
f aai f f ai vywis Inpskivdnlgkl 1 tpl 11 lmval Is i avi f npes alsapkdkyi th 
pf i sgslegy f tindlvaalaf swivngykfkgl tdrmki lkyvcf sgliaaillgmiyf 
al ayvgas tapgnfkdgtdil tynslrl f gsf gnl vf gmtvilacl ttciglvnacatf t 
kkhvpkfsykifalifsiigflfttlglemilkiavplltliypvsialvlisfanmfst 
f r f swayr latvi tl i i silqilns fnl lhgvilks f mmlpladidlawlvp fml f aiig 
fiidvfirrpkqatt 


352. 


mkhyl tkf vamli taamvcs f gl Iksqaaeqqsisdvysvi tdaksalsnns i sndnkqk 
aieqwsavkkl s lednsesnavksdvrkledakandnqkdtlsql tksliayeekl ask 
dagskikl lqqqvdakdaamtkaikdknkaeles Inns lnqiwtsnetvirnydanqygq 
i eval lqlriaihkspld takvshawt tf ksni dhvdkksntsandqyhvsqlndal eka 
ikaiddaqlsdadaalthfiGtwyvegqiqtkdgalytkie<^pyyqsvldehnkahv 
kdgi vdlnnqike wghsys f vdvmi i f Iregle vll i vmtl t tmtrnvkdkkgtasvig 
gai agl vl s i i 1 ai t f ve 1 1 gns gi 1 resmeaglgi vavi lmf i vgvwmhkrsnakrwnd 
miknmyanai sngnl vllat igl i s vlregvevi i f ymgmigelatkdf iigi alaivil 
i i f al 1 f rf ivklipi f yi f rvl s i f i f img f kmlgvsiqklql lgamprhviegf p tin 
wlgfypsyepliaqgayimwailifkfkk 
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353. 


atgaagaatttttctaaattcgcacttacaagtattgccgcattaactgtggcaagtcct 
ttagtcaatacggaggttgacgctaaggataaagtatcagcaactcaaaacatcgatgcg 
aaagtaacccaagaatctcaagcaactaacgcattgaaagagttaccaaaatctgaaaat 
a taaaaaagc at t acaaaga 1 1 a taagg t c ac t ga t ac tgaaaaaga t aacaaagga 1 1 1 
acgcattacacattgcaaccgaaagtgggcaacacgtatgcaccagacaaagaagtaaaa 
gt tea tacgaataaagaggg taagg tag ttcttgtcaatggtgatactgatgctaagaaa 
gttcaacctacgaataaggtagcgataagtaaagaaagtgccacagataaagctttcgaa 
gcaataaaaattgaccgtcaaaaagctaaaaacttaaaaagtgatgtcatcaaaaccaat 
aaagttgagattgatggagaaaaaaataaatatgtttataacatagaaattattacaact 
tcaccaaaaatctctcattggaatgtgaaaattgacgctgaaactggtcaagtggttgat 
aaattaaatatgatcaaagaagcagctactacaggtacaggtaaaggtgtactaggtgac 
acgaaacaaattaatattaatagtgtcagcggtggttatacactacaagatttaactcaa 
caaggtacactttcagcttacaattacgatgcgaatactggtcaagcttacttaatgcaa 
gataaagataaaaattttgttgatgatgaacaacgtgcaggtgtagatgcaaattattat 

ac taaaaaaaco h a tcrae tat: t a taaa a a har* t" t" h c? nnfocTaerR a 1- nn t* a h rra t- a a t* n a a 

ggtagcccaa t ta 1 1 tcaa tegcaca tg taaa taac t tccaaggtcaaga t aacagaaac 
aatgcagcttggattggtgataaaatgatttacggtgacggtgatggacgtacatttaca 
gcgttgtctggtgcgaatgatgttgttgcacatgaaattacacatggtgtaacacagcaa 
actgctaatcttgtttaccgttctcaatcaggtgcattaaatgaaagtttttcagatgta 
tttggttacttcattgatgatgaagatttcttaatgggtgaagatgtttacacacctggt 
gtaggcggagatgccttaagaagtatgtctaatccagagcgttttggacaaccatctcat 
atgaatgattttgtttatacaaattctgacaacggaggcgtacatacgaattcaggtatt 
ccgaacaaagcagc t tacaacacaa 1 1 eg tag tat tggtaaacaacgt tc tgaacaaa 1 1 
tattatagagcgttaactgtttatttaacttcaaattctgatttccaagatgccaaagca 
tcattacaacaagcagcatttgatttatatggcgacggtattgctcaacaagtaggtcaa 
gcatgggacagtgttggcgtg 


354. 


atgtctaaacatagtgctacgttagttattatgtttttaataactttattgcctattttt 
caatatcaagcttctgcacatgcgactttagaaaaatcaacaccacaacagcaaggggtt 
attaaagacaaaccagaagcaatcaagttagagtttaatgaacctgtgaacaccaaatac 
tcgagtgtgaccttatttgatgataaaggtaaaaagattaaagaccttaaaccaataaca 
actggatggtctcagacagttgtattttcatctgagcaaattgttaatggcacgaatact 
a t tgaa tggca tacggta tc tgcggatggaca tgaagtcggagatacgt t tgaat 1 1 tea 
gt tggaaaagtgaggc taaagatg 


355. 


atgaaaaaaatcaaaacaatctcgacattggtagctggacttggtatagcatttctaggt 
cacacaacacatgcagatgcggctgaaaataacaatcaacaacaaagtacatataactat 
agtacaactgaagtatcattttctaattcaggaaatttatatacttctggccaatgtact 
tggtatgtttatgataaaactggtggaaaaatcggatcaacatgggggaatgcaaatagc 
tgggcaac tgeage t caagcagcagga t tcact g t aaa t aa t acacc tgaagaaggtgca 
attatgcaatcatctgaaggtgctttcggacatgttgctttcgttgaaagtgtcaataat 
gatggttctattactgtatcagaaatgaactatgatggtggtccattcgctataagcaca 
cgaacaatctctgccagtgaagcaagtccatataattacatccacctgaat 


356. 


atgaaaaaaatcgctacagctacaattgcaactgcaggaatcgctactttcgcatttgca 

tauLaLyacgcacaaycaycagaac^aataacg^ 

tcatatagctacacttacacaatcgatgctgaaggtaactaccactacacttggaaaggt 
aactggagtccagatcgtgtaaatacttcatataactataataattataataactacaac 
tactatggttacaataactatagcaactacaataactacagtaattacaacaattacaac 
aactatcaatcaaacaacacgcaatcacaaagaacaactcaaccgactggtggtttaggc 
gcaagctattcaacatcaagtagtaatgttcacgttacaacaacttctgcgccatcatca 
aacggtgtatctttatcaaacgctcgctcagcatctggtaacttatacacttcaggtcaa 
tgtacatattatgtatttgacagagtaggtggcaaaatcggttcaacgtggggtaacgca 
aacaactgggcaaacgctgcagcacgttctggttacacagtaaacaattcacctgctaaa 
ggtgcaatcttacaaacgtcacaaggtgcatacggacacgtagcatacgttgaaggtgta 
aacagcaatggttcaatcagagtttcagaaatgaactacggtcacggtgcaggtgttgtc 
ac t tc acg t acaa t c t c tgegag tcaagc tgc t teat a taac tat at tcac 


357. 


ttggaagataaaaaagctccagtaaatgaagactttttaaattacatcaaaaactatgcc 
gatgtaagaaacatacctctttcaagacgtaagatggcctcgttgtttcacacttctaaa 
actgcaattgatgatgtctcacaagaaaaactaaatacttggttacgaaaacctgataag 
ttttacgtgaatattatcgagctttcgaaagacttatattacaagtctggtgaatatcgt 
agcttacttaattactttattgatatggctcgtttctattatgtgattgatccattgttt 
agcagcgatagtaagatgagcaaggagaaagtcaaaaaagacctctctaaaatatcttta 
caacttaataaaatgaatttaaaacatgagttagctaaaatttacaaaacatgtgtactt 
gaaga tat 1 1 tct ttggttatgaaa tcgaagataaagacaat tact tcatgt taaaactt 
gatccaaagtattgtaaattagttggtatctctgacgggatgtatacatatgctttcaac 
ctgtcctattttgacggtaatttagatttattaaaaacattcccagaagagtttcaaaga 
gcatatttagaacgctctattgataagcaagctgacttaaattggtttattccagacttc 
ac taaa tcagttgttttcaaaattaatgaagacga tec tactattttacctccattttct 
acaatgtttgaacccctattagatttaaacgattataaaaagcttaaaaaagctggagct 
aaaattaataactacatgttattacatcaaaaagtgccaatgcatgataatgcaaataaa 
gatta tcaagc tga taac ttcgcaatctcagctgaggcaatggactacttcagcgagtt a 
gttaacgaaaacttaccagatgaaattggttctatcgtttcccctatggaagttaaccct 
attaaattagatagagatgataaaactgataaggtacttgaagctactagagatgtttat 
aacgcttctggtgtttcttcatttatctttaacaatgataaaaactctactggtggttta 
acttactcagttcgtaaagatgagttattcgtaattaatttctaccgacaagttgagaga 
tggttaaatcgtaaaatcagatatggcaatatcgtagccaaaaatcaatggagaatttct 
ctattaaatgtaactggaatgagtgaagatacttacttagagcaattaactaagtctggt 
acattcggtttctcagttagaggacgtattgctgcattacatggtttagattaccataca 
ttatctcaaagtttagaattagaaaacaatatcttagatttagatactaatttaatacct 
cttgctagttctcatactggtggtttaaatactgctgttgaacaaacaaaaggaaaaata 
gaagactctggtggcagacctactaaagaaactaaagacttgtctgatagcggacaagca 
aatcgtgactctagtaattctgagacaaaatctttagaaggtggtgacactaataatpaa 
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358. 


gtgggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaa . 

gctgctgaaatgacacaatcatcatcagattctaacgaacagtcacaacaaacagaacaa 

gttgaacacaaagaagatacaactcatttatcttacgaattgaatcaagagggtgagaca 

gcgagccaatcaaagactagtcaagagaatcaatctgatggcaatgtacaaaaaaagagt 

aatcaaatacaacaagattcaacacaaacgtcaccattaaatgaccaaaaacaaacttca 

atggaacaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatcca 

aaaggccaaaa tcaaga tga taaaggcaaacaacagt t taaaga taa tcaacac tcacaa 

acagaacatcaacctaatactcaaaaccaaaataatgatcaagattcatcagataaaaag 

caacacccatctgatcaaactcaagactcatcttcaaaaggaacacaacctaaacaatca 

cagtctatagaagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaata 

ggtaacacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaact 

tcaccacgcgttgtgaaatcaaaacaaactaaacatatcaatcaacttactgcgcaagct 

caatataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaa 

ga t gca t tcagca tgtacccaaa t tat tggggtggtac taaa ta taacgtgaaacaagaa 

cttacaaaattaggttaccgagttcacgaagccaatgtaggggcatttagcagcaattat 

gaccgtgctgttgaactgtattattatattaaaggtggaagagtagattatggtgcagca 

catgctgcaaaatatggtcacaagcgttatggcagaacatatgaaggcatcatgcctgat 

tgggaaccaggtaaaaagatacatcttgttggacatagtatgggtggccaaacgatacgc 

ttgatggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatat 

ggtggtacggtatccgatttatttaaaggtggacaagataatatggtgtctacgattact 

acattacraaacoccfccataafcaacHcacctar , t"CT 

at taaaga tacaattaatagaattggaaaaattggtggaactaaagcgctcgatttagaa 
ctaggtttttctcaatggggcttcaaacagcaacctaatgaatcatatgctgaatatgca 
aaacgtatagcgaatagtaaagtttgggagactgaagatcaggctgtaaatgatttaaca 
actgctggagcagaaaagttaaaccaaatgacgacattgaatcctaatatcgtctataca 
tea ta tacaggtgc tgcaacaca tac tggaccat taggcaa tgaagtgccgaatat taga 
caattcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtc 
agagtaaatgatggcatagtacctgtgtcttcttcactacatccaagtgatgaagcattt 
aagaaggtaggtatgatgaacctagcaactgacaagggtatctggcaagtgagacccgta 
caafcatgattgggatcatctagatttagtcggcttagatactactgattataagcgaact 
ggagaagaattaggtcaattctatatgagtatgataaataatatgttgaaagtcgaagag 
ttagatggtattacacgtaag 


359. 


mJcn f s kf al t s i aal tvaspl vn t evdakdkvs at qni dakvt q&s qa tnal ke lpks en 
i kkhykdykvtdt ekdnkgf thy t 1 qpkvgntyapdkevkvhtnkegkvvl vngdtdakk 
vqp tnkvai skesatdkaf eai)d.drqkalmlkedviktakveidgekn)cyvyniei i tt 
spkishvmvkidaetgqvvdklnmikeaattgtgkgvlgdtjcgiiai^vsggytlgdltg 
qg 1 1 s aynydan t gqay lmqdkdkn f vddeqr agvdanyyake tydyykn t f gresydnq 
gspii siahvimf qggdnrnnaawigdkmiygdgdgrt f tal sgandwahei thgvtgq 
tanlvyrsqsgalnesfsdvfgyfiddedflmgedvytpgvggdalrsmsnperfggpsh 
mndfvytnsdnggvhtasgipiikaayntirsigkqrseqiyyraltrTyltsnBdfqdaka 
slgqaafdlygdgiaqqvgqawdsvgv 


360. 


mskhsatlvimflitllpifqyqasahatlekstpqqqgvikd3^eai3aefnepvntky 
ssvtl f ddkgkkikdlkpi ttgwsqtwf sseqivngtntiewhtvsadghevgdtf ef s 
vgkvrlkm 


361. 


mkkikti s t Ivaglgiaf lght thadaaennnqqqs tynys t tevs f snsgnly tsgqct 
wyvydktggkigstwgnanswataaqaagftvnntpeegaimqssegafghvafvesvnn 
dgs i tvsemnydggpf ais tr ti s aseassynyihln 


362. 


mkkiatatiatagiatfafahhdaqaaeqruadgynpndpysysytytidaegnyhytwkg 
nwspdrvntsynynnynnynyygynnysnyrmysny^ 

asy s t s s snvhvt 1 1 s ap ssngvs 1 snars as gnlyt sgqc tyyvf drvggki gs twgna 
rmwanaaarsgytvnnspakgailqtsqgayghvayvegvnsngsirvsemnyghgagw 
tsr ti s asqaasynyih 


363. 


ledkkapvnedflnyiknyadvmiplsrrkmaslfhtsktaiddvsqeklntwlrkpdk 
f yvni ielskdlyyksgeyrsl lny f idmar f yyvidpl f ssdskmskekvkkdlskis 1 
qlnkmnlkhelakiyktcvledi f f gyeiedkdny fmlkldpkyc3clvgis dgmy tyaf n 
lsyfdgnldllktfpeefqraylersidkqadlnwfipdftkswfkineddptilppfs 
tmfeplldlndykklkkagakirmymllhqkvpmhto 

vnenlpdeigs ivspmevnpikldrddktdkvl eatrdvynasgvss f i fnndkns tggl 
tysvrkdel f vin f yrqverwlnrki rygni vaknqwr i s 1 lnvtgmsedtyl eql tksg 
t f gf svrgr iaalhgldyhtl sqs 1 elenni ldldtnl iplasshtgglntaveqtkgki 
eds gg rp tke t kdl s dsgqanr ds sns a tics 1 e ggdtnne 


364. 


vgwsii tgi t i f vsgqhaqaaemtqs s sdsneqsqqteqvehkedtthl syelnqege t 
asqsktsqenqsdgnvqkksnqiqqdstqtsplndqkqtsineqqskdnhvtpnsrqdtyp 
kgqnqddkgkqqfkdnqhsqtehqpntqnqnndqdssdkkqhpsdqtqdssskgtqpkqs 
qs iedrdktvkqpsskvhkigntktdktvktnqkkqt si tsprwkskqtkhinql taqa 

uyiuiuypv v j- vniji. vMXv^cxjQ^oiuy Mii.y wijy .ryy 11 v ^.lj t; x L-A.J.yyi viitra-iivycL-Looiiy 

dravelyyyikggrvdygaahaakyghJacygrtyegimpdwepgkkihlvghsmggqtir 
lmehf lrngnqeeidyqrqyggtvsdlf kggqdnmvs ti t tlgtphngtpaadklgs tkf 
ikdtinrigkiggtkaldlelgfsqwgfkqqpnesyaeyaJcrianskvwetedqavndlt 
tagaeklnqmttlnpnivytsytgaathtgplgnevpnirqfpl f dl tsrviggddnknv 
rvndgivpvssslhpsdeafkkvgmmnlatdkgiwqvrpvqydwdhldlvgldttdykrt 
geelgqf ymsminnmlkveeldgi trk 


365. 


tcaataaggtgctttctaaagaatttttctccccatgtccaatctataaataaatctttg 
gttaaaaattgcgacacaaccattctcattcgattatgcataaaaccagtttgtgtcaat 
tccattattgctgcatcaatgattggaaatcctgtttgcccttcgcaccatgcattaaaa 
tccgcttcattttgcgaccattttatctgtcgatatttaggtttgaaagcttggtatgag 
gtttcaggatactgtgtcattaacacataa 


366. 


ctgttgcaccatttggtccttttgcacctaagtcaattgatacttgcccagttgccatat 
caggaattaacattggtacgaaaaatggactcacacgtcttgggcctttatccattaatt 
gtttatgtgcaatttcaaatgtttccataccaccgataccagaaccaatccatacaccga 
ttcgatctgcagtattttcat 


367. 


gatgcacctttaggtctaatacctggtgttacttttaaaaatgatgtacctaacttttca 
gtcaacatacgactttcaagaggtgaacaaacaacgccatctaaaccagctgcatttgct 
aacttggcataa 


368. 


tacatcaaaccactatgtttacccattttcttaccatcaagtgttatcatatcacccggt 
tgtgcaggtaaatattgtgataaaaatgttttaaagtttttttcgccgataaaacaaatg 
cctgtagaatcttttttcttagcagtaacaagtccttgttcttcagcaattcgacgcact 
tcactcttttcgatgtcgccaattgggaacatcacttttgaaagttgttgt 
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369. 


cgtttcgcatcttcatcatattctaataatggccaatctgtcacccataagaagtttaat 
tttgtttcatcgattaaacctaattctttagctaatttgacacgtaatgcacctaaactt 
tgtgcaacgacatttggtttgtctgcaacaaacattactaagtcaccagcttcagcacca 

dttaatd taa.OtaatCrttt"f*ri*5catt" t" t"f* i"crt" t~ ("raaaaasanafrpaat-h r»rra f- rrt- <-"■ 

H *~ *»s» ua.ci »»v^ v. \- i.v»oav<ou \, i— i-v.. i»y L. L.uoaay cLudL^ k>v^l<aaL L»y y cLv^L. Ly ' 

aaaccatcttccacaactttaacccacgctaatcctttagcacca 


370. 


cgtcaacgtcctgtccatgtgtttccaaaaaataataatccacatgggcaatataatcat 
caatatcaacatcactacgtaacgctagcaaatgctttt 


371. 


atgaatgaagcatctaatttaatcttaaccatgccaaatgaatccaaagccgcaactaaa 
atagcaaagattaagccgccaatcactggtgctggtatacaaataegttttaaaaaatta 
acg 


372. 


attctatcagccgcattatccacaccggcattattaaacaacacatcgattcttccaaac 
tgttcctttatgtcagacacaaagtctaccacttgttgttcgcttgcattatccacatta 
tacgccttcgcattgtcaccattacttttaattttatcgacagtctccgataccgcttca 
gctatgtctaccgccaatacatacgcaccttat 


. 373. 


cctggcgctattgtttcaggtccgtattctgttaattcattaatcggatcttttgtaatc 
tcttcttttggttcacctttactaataattactccagttaatggattttttagtgttggt 
gtcgttattgtcttctcacctttttgtccttctcttgttactttttctgtccctggtgct 
aaatccggattaaatttacgttctttcttgaatggaatctcttcaacttttttttctaat 
tctgttattgtttttggcgcttctggtgtaaaagtaaactctgaacctttcaagtcagtt 
ctcatccagccatttgcatttatccct 


374. 


ttactaacatttattgctgttaaacctacgatgacaaataaaataatagctaatactttt 
aaaataactaaaatattttccatacgagctgcttccgacataccacgtgatagtaataat 
gcagttaataaaataacgatagcagcaataatatcgataaaaccgccatttgtaccaaat 
ggatttgataatgctgcaggtaattcgatgccaattggtttcacaagtccgcgtaaattc 
gctgagaatcctgatgcaacaaaggctacggcgataaaatattcagctaatagagcccaa 
ccggcaacccatccaaaaaattcaccaaataatacattgacccaagaa 


375. 


gatgtgttgaaactgagttcaatfcaaattatotgtttttattatacactttttgacatat 
tttttaaatttaagaatgcgaagatttttaacatttctgatgctagctttctttttcatc 
1 1 1 caaa tgc t taa t aaaatcaaagccagg tc gc cc 1 1 1 age caa tgc ttccatcacatc 


376. 


tctatcattgtaaatactgtatctaagtgcataaaagttcgactagttggaatttcaatt 

yui,au UuL LLLUtuaaatyCLyuuLycggaututCaaaoatoC^ 

atagcttgtgcagatgtacgttctgaaacgcctatagccaagacatctttagataaaaca 
agttcatcgccgccttcaatattgaatgggcaatctcgatctaaccagattggaatattc 
gcatctttaaatctagga 


377. 


gaagtcttggccattcccttgagtaaacatgaagccccagccatctgctcctgttgtatt 
accttggttgttgtttgctactggaacagtaattgtaaagtctttattaaaatctatttt 
atcattatattctaa 


378. 


s ire f lknfsphvqs inks lvkncdtt ilirlcikpvcvnsii aasmignpvcpsnhalk 
sas f cdhf icrylglkawyevsgycvint 


379. 


1 lhhl vl lhlsqli laqlpyqel tl vrkmdshvlglypli vyvqf qmf pyhrygnqs ihr 
fdlqyfh 


380. 


daplgl ipgvt f kndvpnf svnirl srgeqttpskpaaf anla 


381. 


yikplclpiflpssviispgcagkycdknvlkffspikqmpvesfflavtspcssairrt 
slfsmspignitfescc 


382. 


r f asssysnngqsvthkkf nf vss ikpnsl anl trnapklcat t f glsatni tkspasap 
vnvsnvstf svskkrpigpvkpss ttl thanplap 


383. 


rqrpvhvf pknnnphgqynhqyqhhyvtl ana f 


384. 


mneasnl i 1 tmpne s kaatkiaki kpp i tgagi qir f kkl t 


385. 


ilsaalstpallnntsilpncsfmsdtksttccslalstlyafalsplllils'tvsdtas 
amstantyapy 


386. 


pgaivsgpys vnsl i gs fviss f gspll ii tpvngf f s vgwivf sp f cpsl vt f svpga 
ksglnlrsflngisstffsnsvivfgasgvkvnsepfksvliqpfafip 


387. 


11 tf iavkptmtnkiiantf ki tki f siraasdiprdsnnavnki tiaaii sikppf vpn 
gf dnaagnsmpig f t sprkf aenpdatka t ai kysanr aqp a thpknspnnt 1 tqe 


388. 


dvlklssiklyvfiihfltyflnlrmrrfltfl^ 
ipirtdlliyilq 


389. 


siivntvskcikvrlvgisiattflnvacgfskirranfsiacadvrsetpiaktsldkt 
sssppsilngqsrsnqigifaslnlg 


390. 


evlaipls)cheapaicsccitlvvvcywnsnckvfikiyfiiif 


391. 


cgttgcacaaagc^gaatgttaaaaatgcggatccgccagcaatgactgcaatccaacaa 
tctgatgcgacaccaccaaacataaataggaagaagccacatgcaatggcagctgcaaag 
aaattcgttaaaaaagaatattgtaatgatgcatgctgtaaa 


392. 


rctklnvknadppamtaiqqsdatppninrkkphamaaakkfvkkeycndacck 
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393. 


a tgac taa taaaagagaaga tgtccgcaata tagcaa t tat tgc tcacgt tgacca tgg t 
aaaacaactttagtagatgagttgttaaaacaatctggtatattcagagaaaatgaacat 
gtcgatgaacgtgcaatggactctaacgatatcgaaagagagcgtggaattacgattcta 
gccaaaaatacggctgttgattataaaggtacacgtattaatattttggatacaccagga 
catgcagactttggtggagaagtagaacgtattatgaaaatggttgatggggttgtctta 
gtagtagatgcgtatgaaggtacaatgcctcaaacacgttttgtacttaaaaaagcgcta 
gaacaaaacctgaaacctgttgttgttgttaataaaattgataaaccatcagcacgtcca 
gagggtgttgtagatgaagttttagatttatttattgaattagaagcaaacgatgaacaa 
ttagaattccctgttgtttatgcttcagcagtaaatggtacagctagcttagatcctgaa 
aagcaagatgataatttacaatcattatatgaaacaattattgattatgtaccagctcca 
attgataacagtgatgagccattacaattccaagtagcattgttggactacaatgattat 
gttggacgtattggtattggtcgtgtattcagaggtaaaatgcgtgtcggagataatgta 
tcactaattaaattagacggtacagtgaaaaacttccgtgtaactaaaatctttggttac 
tttggattaaaacgtttagaaattgaagaagcacaagctggagatttaattgctgtttca 
ggtatggaagacattaatgttggtgaaactgtaacaccacatgaccatcaagaagcattg 
ccagttctacgtattgatgagcctactcttgaaatgacatttaaagttaacaattctcca 
1 1 tgc tggccgtgaaggtgac 1 1 tg taacagcacgtcaaattcaagaacgtt taaa tcaa 
caattagaaacagatgtatctttgaaagtttctaacacagattctccagatacatgggta 
gttgctggtcgcggtgaattgcatttatcaatccttattgaaaatatgcgtcgtgaaggt 
t a tgaa t tacaag 1 1 1 caaaaccacaag t aa 1 1 a t taaagaaa taga tgg tg taatgtg t 
gaaccatttgaacgtgtgcaatgtgaagtgccacaagaaaatgcaggtgctgttattgaa 
tcattaggtgcacgtaaaggtgaaatggttgatatgactacaactgataatggacttaca 
cgtttaatctttaatgtaccggctcgtggtatgattggttatacgactgaatttatgtca 
atgacaagaggttacggtattattaaccatacatttgaagaatttagaccacgtattaaa 
gcacaaattggcggtcgtcgtaatggtgcattaatttcaatggatcaaggttctgcaagt 
acttatgccattttgggacttgaagatagaggtgtaaacttcatggaacctggtactgaa 
gtttatgaaggtatgattgttggtgaacataatcgtgaaaatgatttaactgttaacatc 
actaaaacaaaacatcaaactaacgtacgttctgcaacgaaagaccaaacacaaacaatg 
aatagaccgcgtattctaacattggaagaagcgttacaattcattaatgatgatgaactt 
gttgtggttacaccagaaagtatacgtttaagaaagaaaattttaaacaaaaatgttcgt 
gaaaaagaagcaaagcgtatcaaacaaatgatgcaagaaaacgaa 


394. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 

ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 

gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 

aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 

agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 

aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 

gaatacggtaaagataa 1 1 tatta ta tgcaacagt tcacatggacgaaaaaacaccacat 

atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 

ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata - 

agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 

acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 

acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 

tttagcaaagaaatacaagaaactggaaa.tgttgtaataagccaaaaagatttcaatgaa 

tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 

gg tagagcc t tagatga taaagataaggaaa tacgagagaaaga tga 1 1 tat taaataaa 

gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 

ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 

gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 

ccaaaacttaatggtttagcaggaaacttagataaaaaaatgaatccagaattatattca 

gaacaggaacagcaacaagaacaacaaaagaatcaaaaacgagatagaggtatgcactta 


395. 


mtnkr edvrniaiialivdhgkttlvdellkqsgi f renehvderamdsndi erergi til 
akntavdykgtr ini 1 dtpghadf ggever imJanvdgwl wdayegtntpqtr fvlkkal 
egjil]qpvvvvnkidj<^sarpegwdevldm 
kqddnlqslyetiidyvpapidnsdeplqfqyalldyndy^ 

slikldgtvknf rvtki f gy f glkrl ei eeagagdl i a vs gmedin vge tvtphdhqe al 
pvlrideptlemtfkvimspfagregdfvtarqiqerlnqgletdvsllcvsntdspdi^tfv 
vagrgelhl si 1 i Gninrregyela^rs3cpgviikeidgvnicepf ervqcevpqenagavie 
slgarkgemvdmtt tdngl trli fnvpargmigytte f msmtrgygiinht f eef rprik 
aqiggrmgal i smdqgsas tyai Igledrgvnf mepgtevyegmi vgehnrendl tvni 
tktkhqtnvr satkdqtqtmnrpri 1 tl eealqf inddelwvtpesirlrkki Inknvr 
e keakrikqmmqene 


396. 


VLRSDFYMSYSIVRVSKVKSGTNTTGIQ 

NFNNLIDEKIEQITSfTGKRKJRTDAIKHIDGLI 

EYGKDNLLYATVHMDEKTPHMHYGWPIT^ 

GYDLERGQSRQVTNAKHEQ I SQYKQKTEYIDCQEYERES QKTDHIKQKNDKLMQEYQKSLN 
TUCKP IWPYEQETEKVGGLFSKEIQBTGNWISQKDFNEFQKQIKAAQDI SEDYEY1KS 
GRALDDKDKEIREKDDLLNKAVERI ENADDNFNQLYENAKPLKENIEIALKLLKI LLKEL 
EKVLGRNTFAEKVNKLTEDEPKmGIiAGl^DiCiCMNPELYSE 


397. 


atgactgttgaagaaagatccaatacagccaaagttgacattttaggggtcgattttgat 
aatacaacaatgttgcaaatggttgaaaatattaaaaccttttttgcaaatcaatcaacg 
aataatc 1 1 tt ta tag taacagccaaccc tgaaatagtgaattacgcgacgacaca tcaa 
gcgtatttagagttaataaatcaagcgagctatattgttgctgatgggacaggagtagtc 
aaagcttcgcatcgtttaaagcaacctctagcgcatcgtatacctggtattgagttgatg 
gatgaatgtttgaaaattgctcatgtaaatcatcaaaaagtatttttgctaggggcaact 
aatgaagttgtagaagcggcacaatatgcattgcaacaaagatatccaaacatatcgttt 
gcacatcatcacggttatattgatttagaagatgagacagtagtgaaacgaattaaactg 
tttaaacctgattacatatttgtaggtatgggattccctaaacaagaagaatggattatg 
acacatgaaaaccaatttgaatctacagtgatgatgggcgtaggtggttctcttgaagta 
1 1 tgc tggggctaaaaagagagcgccttatatctttagaaaattaaacat tgaa tggata 
tatagagcattaatagattggaaacgtattggtagattaaagagtattccaatatttatg 
tataaaatagccaaagcaaaaagaaaaataaaaaaggcgaaa 


398. 


mtveersntakvdi lgvdf dnttmlqnrvenikt f f anqs tnnl f i vtanpeivnyatthq 
aylelinqasyivadgtgvvkashrlkqplahripgielmdeclkiahvnliqkvfllgat 
neweaaqyalqqrypni s f ahhhgyidlede twkr ikl f kpdyi f vgmg fpkqeewim 
thenqf es tvmmgvggsl evf agakkrapyi f rklniewiyralidwkrigrlksipi f m 
ykiakakrkikkak 
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411. 


atgacatttaataaagtattattgagctggatagtcatattgattataacaactagcata 
tatctattttggcagttgggcgatatcaatgatgtatttaaccagtctattttaatcaat 
gttagattaccgagattattagaagcattgttgacaggtatgatattaactgttgcaggc 
cttatatttcaaacagttttaaataatgcattggcagatagctttacattaggattggca 
agcggcgctacatttggttcaggattagcattatttttaggtttaacaacgttatggatt 
cctgtattttcaataacatttagtttgataacattaataactgtattagtcattacgtcg 
gtattgagccaaggctatceagttagaatcttaatattaagtggtttaatgattggtgcg 
ttattcaattcacttctatattttttgattttattaaaacctcgcaaattaaatacaatt 
gccaattatctgtttggtggttttggtgatgcagaatactcaaatgtatctataatagca 
atcacatttatcattgcattgtttggtatatttatcattcttaatcaactaaagttattg 
caattaggagaactaaaaagtcagtcactaggcttaaatgttcaattgattacatatatc 
gcgttatgtatagcttctatgataacggcgataaatgtcgcatatgttggcatcattgga 
t teat tgg tatggtgat'accgcaac teat tagaaaatggcagtggaaacaa tea ttagga 
agacaattggctttaaatattgtaactggaggacaaataatggttatggcagattttatt 
ggtagccatatattgtcaccagtacaaataccggcaagtattatcattgcattaattggt 
ataccagtgttattttacatgctaatatctcagtcgaaacggttacac 


412. 


rat f nkvll'swi vil i i t tsiyl fwqlgdindvf nqs ilinvr lprl leal 1 tgmi 1 tvag 
lifqtvlnnaladsf tlglasgatfgsglalflglttlwipvfsitfslitlitvlvits 
vlsqgypvri lilsglmigal f nsllyf lillkprklntianyl f ggf gdaeysnvsiia 
i t f i i al f gi f i i lnqlkllqlgelksqs Iglnvql i tyialciasmi tainvayvgi ig 
f igrovipqlirkwqwkqs 1 grqlalni vt ggqinrvmadf igshilspvqipasi i ial i g 
ipvl fyirO. i sqskr lh 


413. 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 
gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 

gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca ' 

agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 

gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 

gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat j 

acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgcaataaaagac 

aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 

actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 

tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 

tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 

gcttacattcgettctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 

cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 

tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 

ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 

aaacttcctgaaaaattaaaggctgagtacaagaagaaattagaggatacaaagaaagct 

ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 

aaaatgac tgat t tacaagatacaaaatatgt tgt t tatgaaagtgttgagaataacgaa 

tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 

tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 

cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 

g t tgaagg taaaac tc t a ta tga tgc t a tegt t aaag 1 1 cacg t aaaaacga t tga 1 1 a t 

gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 

aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 

cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 

gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 

aaagacaaaacgcctgctaeaaaaccaactaaaggtgaagtagaatcaagtagtacaact 

ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactgcttcatcaaaa 

acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 

ttacaaaaagcaaacattaaaaacacaaatgatggacacactcaaagccaaaacaataaa 

aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 

atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 

agaaaaegtaaaaac 


414. 


MNKQQKEFKSFTSIRKSSLGVA 
SPTTTSESCAPETKPVAP&VSVSNKEVEAPTSETK^ 

TYP I I^QELREAIKOT AIKDKDHSAPNSRP IDFEMKKKDGTQQF YHYAS SVKPARVI FTD 

SKPEIELGLQSGQFWRKFEVYEGDKKLPIKLVSYDTVKDYAYIPvFS^ 

HFNNKEEKYDYTLMEFAQPIYNSADKFOT 

KL PEKLKAEYK^CKLEiyrKKALDEQVKS AI TEFQNVQ PTl^KMTDLQDTKYVVYE SVENNE 
SMMDTFVKHPIKTGMIJffGKKYMVMETTO IFPY 
VEGKTLYDArVKVHVKTIDYDGQYHVRTVDKEAFTKANTDKS 

PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKEmA.SSESGKDKTPATKPTKGEVESSSTT 
PTKVVSTTQNWtKPTTASSKTTKDVVQTS AGS SEAKDSAPLQKANIKNTNDGHTQSQNNK 

IWQENKAKSLPQTGEESMKD^f^LPIJMALIlAL»S S IVAFVLPRKRKN 1 


415. 


atgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagacggagggaaaaag 
accgctgccttta'gtaatattgagtatggtggacgtggtatgtcacttgaaaaagatatc 
gaacattcaaatacgttttatcttaaaagcgacattgcagttattcacaaaaagcctacg 
ccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtgattaacgaagct 
tattttcgtacaccttcaacaactgattacaacggcgtttatcaaggttattatattgat 
tttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataatattcatgaccat 
caagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgtttttaatgattcgt 
tttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaagtattttggaag 
agatataaagataatat taaaragtc tataacagt tgatgaaatacgaaaaaatggttac 
catattccttatcagtatcaaccaagattagactatctaaaagcagttgataagttgata 
ttagatgaaagtgaggaccgcgta 


416. 


n»ypngkpyrknsaidggkktaafsnieyggrgmslekdiehsntfylksdiavihk)^)t 
pvqivnvnypkrskavineay f rtps t tdyngvyqgyyidf eake tknkts f plnnihdh 
qvehmknayqqkgi vf lmir f ktldevyl lpyskf evfwkrykdnikxs i tvdeirkngy 
tdpygycrpr 1 dylkavdkl i 1 des edrv 
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417. 


ttgatatatctagataatgcggcaacgacgaaagcatttgaagaagtgttagatacttat 
ttaaaagtaaatcaatcaatgtattataatccgaatagtccgcataaagctggtttgcag 
gcaaatcaattactacaacaagcaaaaacccaaattaatgcaatgattaattcaaaaaca 
aattatgatgttgtattcactagtggtgcaactgaatccaataatcttgctttaaaaggt 
attgcctatcgtaaatttgatacagcgaaggaaataattacatccgtgttagagcatccg 
tccgtattagaggttgtaagatatttggaagcacacgaaggatttaaagttaaatatgtt 
gatgtaaagaaagatggcagtattaacttagaacacttcaaagaattaatgtcagacaaa 
gtcggtttagtaacatgtatgtatgtaaataatgtaactggacaaatacagcctattcca 
caaatggctaaagttataaaaaattatcctaaggcacattttcatgtagatgcggttcaa 
gcattcggcaaaatttcaatggatctcaataacatagatagtattagtttaagtggacac 
aagtttaatggtttaaaaggacaaggcgtcttacttgtaaatcacattcaaaatgttgaa 
ccaactgtccatggtggtggtcaagaatatggcgttagaagtggaacagttaatttgcca 
aatgatattgcaatggttaaagcgatgaagatagctaatgaaaactttgaagcattgaat 
gcatttgttactgagttaaataatgacgtccgtcaatttttaaataaatatcatggagtt 
tatattaattcttcaacttcaggttcaccattcgttttaaatattagttttcctggcgta 
aaaggtgaagtattagttaatgctttttcaaaatatgacattatgatatctacgacaagt 
gcttgttcatctaaacgtaataaattaaatgaagtattggctgcaatgggattatcagac 
aaatc tattgaaggtagtataagattatcatt tggggctactacaac taaagaagatata 
gcgaggtttaaagaaatatttatcatcatttatgaggaaattaaggagttgctaaaa 


418. 


1 iyldnaat tkaf eevldtylkvnqsmyynpnsphkaglqanql lqqaktqinamin.sk t 

nydwf t sgatesnnlalkgiayrkf dtakei i tsvlehpsvlewryleahegf kvkyv 

dvkkdgsiiaehfkelmsdkvglvtanyvmvtgqiqpipqjmakvikn 

af gkismdlnnids is lsghkfnglkgqgvl lvnhiqnvep tvhgggqeygvr sgtvnlp 

ndiamvkamkianenf ealnaf vtelnndvrqf lnkyhgvyinss tsgsp fvlni s fpgv 

kgevlvnafekydijriistfcsacsskrnklnevlaamglsdksiegsirlsfgatttkedi 

arfkeifiiiyeeikellk 


419. 


atgtcatatcattggtttaagaaaatgttactttcaacaagtattttaattttaagtagt 
agtag tt tagggc t tgcaacgcacacag ttgaagcaaaggataact taaatggagaaaaa 
ccaactactaatttgaatcataatataacttcaccatcagtaaatagtgaaatgaataat 
aatgagactgggacacctcacgaatcaaatcaaacgggtaatgaaggaacaggttcgaat 
agtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaacaaccaaaaccca 
agtacagattcaaaaccagacccaaataaccaaaacccaagtccgaatcctaaaccagat 
ccagataacccgaaaccaaaaccggatccaaaaccagacccagataaaccaaagccaaat 
ccggatccaaaaccagatccagataacccgaaaccaaatccagatccaaaaccagaccca 
gataaaccaaagccaaatccggatccaaaaccagatccagataaaccaaagccaaatccg 
aatccaaaaccagaccctaataagccaaatcctaacccgtcaccagatcccgatcaacct 
ggggattccaatcattctggtggctcgaaaaatggggggacatggaacccaaatgcttca 
gatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaactcacaaaatcct 
actggtaatgattttgtatcccaacgatttttagccttggcaaatggggcttacaagtat 
aatccgtatattttaaatcaaattaataagttgggcaaagattatggagaagttactgat 
gaagacatttataatattattcgaaaacaaaatttcagcggaaatgcatatttaaatgga 
ttacaacagcaatcgaattactttagattccaatatttcaatccattgaaatcagaaagg 
tactatcgtaatttagatgaacaagtactcgcattaattactggtgaaattggatcaatg 
ccagatttgaaaaagcccgaagataagccggattcaaaacaacgctcatttgaaccgcat 
gaaaaagacgattttacagtagttaaaaaacaagaagataataagaaaagtgcgtcaact 
gcatatagtaaaagttggctagcaattgtatgttctatgatggtggtattttcaatcatg 
ctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatcacagcgacga 


420. 


msyhw£kkmllstsililsssslglathtvea3a3nlngekpttn1nhrti tspsvnsemnn 

netgtphesnqtgnegtgsnsrdanpdsmvkpdsrmgnpstds^^ 

pdnpkpkpdpkp<^dkpkpnp<^]<pdpdnpkpnpdp)cp^ 

npkpdpnJ^npnpspdpdqpgdsnhsggsknggtvmpnasdgsnqgqwqpngnqg^ 

tgndf vsqr f 1 alangaykynpyi lnqinklgkdygevtdediyniirkqnf sgnaylng . 

lqqqsnyfrfqyfnplkseryyrnldeqvlalitgeigsrapdlkkpedlcpdskqrsfGph 

ekddf twkkqednkksas tay skswlaivcsmmwf siml f 1 fvkrnkkknknesqrr 
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399. 


atgagtgaaaattttaagttacgtaaaatgaaagtcggtttagtatctgttgcaattaca 
atgttatatattatgacaaacggacaagcagaagcatctgaaaatcaaaacgctttaatc 
tctaatataaatgtagacaatcaggaaaaacagaataatgtaaatcaagctgttcagcct 
caaaataatactaatgaaacatcaaaagtaccggctaattttgtcaaattgaatgatatt 
aaaccaggtgatacttctatacaaggaacaactttaccaaatcaatttatactattaact 
attgataaaaaagatgtgagctcagttgaagattctgacagcagctttgttatgtctgat 
aaagatgggaattttaagtatgacttaaatggtcgcaaaattgttcataatcaagaaatt 
gaagtgtcttcatcagatccctatttaggtgacgatgaagaagatgaagaagtagaagaa 
acttcaactgaagaagttggtgctgaggaagaaagtacagaagctaaagctacatataca 
acaccgcgatatgaaaaagcgtatgaaataccgaaagaacagctaaaagaaaaagatgga 
catcaccaagtttttatcgaacctattactgaaggttcaggtattattaaaggccatacc 
tctgtaaaaggtaaagttgctctatctattaataataaatttattaactttgagacaaat 
gctaatggtggtccaaataaagaagaagcgaaatctggatcagaaggaatctggatgcct 
attgatgacaaaggatactttaattttgacttcaaaacgaaacgtttcgatgatttagag 
ttaaagaaaaatgatgagatctcattaacatttgcacctgatgacgaagatgaggcattg 
aagtcattaattttcaaaactaaggtaacgagtttagaagatattgataaagcagaaact 
aaatatgaccatactaaagtggaaaaagtaaaagtattgaaagatgttaaagaagattta 
catgtagatgaaatttacggaagcttatatcatacagaaaaaggtaaaggtattcttgat 
aaagaaggtactaaagtaattaaaggtaagactaaattcgcaaatgcagttgtgaaggta 
gactctgaactaggtgaaggtcaagaattccctgatttgcaagtcgatgraaaaggtgaa 
ttcagctttgatgtagatcatgctggatttagattacaaaatggagaaacactaaacttc 
acagtagttgatcctattacaggtgaattattaagtggaaattttgtttctaaaaacata 
gatatttatgaatctcctgaagaaaaagcagatcgtgagtttgatgaaagaatggaaaac 
acacctgcatatcataaattacatggtgataaaattgtcggctacgatactaacggattc 
ccgattacctggttttatccattaggtgaaaagaaagttgaacgtaaggcaccaaaatta 
gaaaaa 


400. 


msenf klrkrakvgl vsvai tmlyimtngqaeasenqnal i sninvdnqekqnnvnqavqp 
grin tne tskvpanf vklndikpgdtsiqgt t lpnqf i 1 1 1 idkkdvssvedsds s f vmsd 
kdgnf kydlngrki vhnqeievs s sdpylgddeedeevee t s teevgaeees teakaty t 
tpxyekayeipkeqlkekdghhqyf iepi tegsgi ikght s vkgkvalsinnkf inf e tn 
anggnpnkeeaksgsegivnnpiddkgyfnfdfktkrfddlelkkndeisltfapddedeal 
ksli fktkvtsledidkaetkydhtkvekvkvlkdvkedlhvdeiygs lyhtekgkgi Id 
kegtkvikgktkf anawkvdselgegqe f pdlqvdxkgef s f dvdhagf rlqnge tlnf 
twdtpi tgjel lsgnfvsknidiyespeekadref dermentpayhklhgdkivgydtngf 
pi twf yplgekkverkapklek 


401. 


gtctatatgctatcaagtaccaggtttattgttaggtggtacaacaattgtaataagtcc 
actaatatcattaatgaaagatcaagtggatcaattaaaagcgatgggaattcaagctgc 
ttttttaaa 


402 . 


vyml ss tr f ivrwynncnks tniiners sgsiksdgns scf f k 


403. 


tttaaatataaaaaaaacagaaaaatacctagtattatgatgcaacaaattaaaattact 
atactatattcatatttaacgataaataaatgggaataccttcttaacataacaccaaat 
aagaccgtacttcctgccactggccaaaaagaattgattttagctgtcttcacaatgttt 
aaagtttcaaaatctttttcgctgattttgacgtacttttttggaatcagccaattaatc 
a 1 1 gggaaaaagagtgc ta acca tgtac t tac taaat caatca tcaaa tat teste 1 1 tg 
tatttgataattctatatttgggattcttattaatattttcagtttcacaaagcaatgtc 
tccacttcttttcaattggttttatat 


404. 


fkykknrkipsirnmqqikitilysyltinkweyllnitpnktvlpatgqkelil 
kvsksfsliltyffgisqliigkksanhvltksiikysslyliilylgfllifsvsqsnv 
stsf qlvly 


405. 


ggaatgaaaatgatttcgatttccgatgaaatcaattgtttaatttgttgcaattgtgta 

actgtagctaagacatcaataaagcgtggtaagtttttagttacagctaggtcgatacga 
cga 


406. 


gmkmisisdeincliccncvglcsfissakyif^ 


407. 


tttgaagctacaaaggtaccgcataatggcagcacattaattaacaatgcgctaaacttt 
aatgaggcgctgatttgcttgtctttaaaagtcaacatagcactgataattcctaaaata 
gctactatacgtggaattgtcatgctcggatactgcggtatatgtaagaaagcaccaaga 
cctgctatcacaccacatactaacgcaatatatagaaattgcttcaaatcattcactcct 
aaattgttattacactattacaca 


408. 


f eatkvphngs 1 1 innalnf nealicls lkvniali ipkiatirgivmlgycgick3capr 
pai tphtnaiyrnc f ks f tpklllhyy t 


409 . 


a tgc 1 1 gc t gc t cgc a tac t a 1 1 agaa tc tgg tgcagaaggtacgc gtg t agaaga t acc 
atgacacgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacact 
gtcatccagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcga 
ga t ac aaac 1 1 aa t aaaaa 1 1 tc t c aagc t aa taaaat t tcgcgt caaat t acaaacaa t 
gaaatttctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgac 
agcagtcttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatattta 
caaggtggtagattgattgatgttttaactgcgatattagcaggtagtctaggataccta 
gtcactgagattttagatcgtaagttacacgcacagtttatcccagaattcattggttca 
ttagttattgggattatcgccgttattggacatacacttattccaacaggtgacttggca 
actattatcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaata 
caagatttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggtt 
ac tgcg 1 1 tggca tcgg t gc tggcg t tgg t agcgta t taat 1 1 tagta 


410. 


mlaarillesgaegtrvedtmtriakklgysesns f vtntviqf tlhses f pri f r i tsr 
dtnl ikisqanki srqi tnnei s laeaktqlekiyvakrds sip f kgf aaamiams f ly 1 
qggrlidvltai lags lgylvteildrklnaqfipefigslvigiiavight lip tgdla 
tii i aavinpivpgvl i tnaiqdl f gghmlmf t tksleal vtaf gigagvgs vl i lv 
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421. 


atgagagataagaaaggaccggtaaataaaagagtagattttctatcaaataaattgaat 
aaatattcaataagaaaatttacagttggaacagcatctattttaattggctcactaatg 
tatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatccaactaca 
ttaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaagacact 
gcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatcgaacat 
gaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaagtagct 
gatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacctaaggtt 
agaaaagc t cgt tc tgt tga tgaaggc tc 1 1 1 tga tat tacaagagat tc taaaaatg t a 
gttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacggaagtgtt 
gatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaatgttggt 
aatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagattttagtaag 
gatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggtgctgat 
ggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggtggaatc 
cttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatacatttat 
acaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatacggagct 
tttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgataaatca 
aaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaagtttcat 
gggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatgagagca 
gaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaaaatcag 
gcatataatttcttaattacatctagtcaaagatggggccttaatcaagggataaatgca 
aatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaagcgcca 
aaaacaataacagaat tagaaaaaaaagt tgaagagattccat tcaagaaagaacgtaaa 
tttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgag 
aagacaataacgacaccaacactaaaaaatccattaactggagtaattattagtaaaggt 
gaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacggacctgaa 
acaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagag 
gaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttagaccaccg 
gtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagag 
attccattcgagaaagaacgtaaatttaatccggatttagcaccagggacagaaaaagta 
acaagagaaggacaaaaagg tgagaagac aataacgacaccaacac taaaaaatccatta 
actggagtaattattagtaaaggtgaaccaaaagaagaaatcacaaaagatccgattaat 
gaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaatttgatccg 
aagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaa 
acaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaagga 
gactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaatccggat 
ttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacg 
acgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaa 
gaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgataacacca 
ggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagttccaggt 
aaaccaggaattaagaatccagaaacaggagacgtagttagaccaccggtcgatagcgta 
acaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattccattcaag 
aaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaagagaagga 
caaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactggagaaatt 
attagtaaaggtgaatcgaaagaagaaatcacaaaagatccgattaatgaattaacagaa 
tacggaccagaaacgataacaccaggtcatcgagacgaatttgatccgaagttaccaaca 
ggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagatgta 
gttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgta 
gaaaaagaagaaattccattcgagaaagaacgtaaatttaatcctgatttagcaccaggg 
acagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacacta 
aaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaa 
gatccagttaatgaattaacagaattcggtggcgagaaaataccgcaaggtcataaagat 

afccfcfcfccrafc£Cfiaacfct"acoaac , a<rat'caaacCTcraaaaaert*af , r , H<TCTh»anr'r , aerrfAal*r' 

aagaatccagacacaggaaaagtgatcgaagagccagtggatgatgtgattaaacacgga 
ccaaaaacgggtacaccagaaacaaaaacagtagagataccgtttgaaacaaaacgtgag 
tttaatccaaaattacaacctggtgaagagcgagtgaaacaagaaggacaaccaggaagt 
aagacaatcacaacaccaatcacagtgaacccattaacaggtgaaaaagttggcgagggt 
caaccaacagaagagatcacaaaacaaccagtagataagattgtagagttcggtggagag 
aaaccaaaagatccaaaaggacctgaaaacccagagaagccgagcagaccaactcatcca 
agtggcccagtaaatcctaacaatccaggattatcgaaagacagagcaaaaccaaatggc 
ccagttcattcaatggataaaaatgataaagttaaaaaatctaaaattgctaaagaatca 
gtagctaatcaagagaaaaaacgagcagaattaccaaaaacaggtttagaaagcacgcaa 
aaaggtttgatctttagtagtataattggaattgctggattaatgttattggctcgtaga 
agaaagaat 


422. 


mrdkkgpvnkrvdf 1 snklnkys irkf tvgtas i 1 igs Imylg tqqeaeaaennienp 1 1 
lkcfevqskevkieevt^dtapqgveaksevtsnkdtiehepsvkaedisJckedtpkeva 
dyaevqpks svthnae tpkvrkars vdegs f di trdsknwes tpi tiqgkehf egygsv 
<UqkJ^tdlgvsevtr£nvgnesngligal<jlknkidfsk^ 

gwgf 1 f skgnaeeyl tnggi lgdkglvnsggfkidtgyiyt ssmdktekqagqgyrgyga 
f vknds sgnsqmvgenidksktnf lnyadns tn tsdgkfhgqrlndvil tyvas tgkmra 
eyagktwe ts i t dlgl sknqaynf 1 i tseqrwglnqginangwmr tdlkgse f t f tpeap 
kti telekkveeipf kkerkf npdlapgtekvtregqkgekti ttp tlknpl tgviiskg 
epkeei tkdpinel teygpe ti apghrdef dpklptgekeevpgkpgiknpe tgdwrpp 
vds vtkygp vkgds i vekeeip f ekerkf npdl apg tekvtregqkgek ti t tp tlknpl 
tgviiskgepkeei tkdpinel teygpe ti tpghrdef dpklptgekeevpgkpgiknpe 
tgdwrppvdsvtkygpvkgdsivekeeipfkkerkfnpdlapgtekvtregqkgektit 
tp tlknpl tgeiiskgeskeei tkdpinel teygpe ti tpghrde fdpklptgekeevpg 
kpgiknpe tgdwrpp vdsvtkygpvkgds i vekeeip fkkerkf npdlapgtekvtreg 
qkgekt i t tp tlknpl tgei iskgeskeei tkdpinel teygpe ti tpghrde fdpklpt 
gekeeypgkpgiknpetgdwrppvdsvtkygpvkgdsi vekeeip f ekerkf npdlapg 
tekvtregqkgekti t tpt lknpl tgei i skgeskeei tkdpvnel te f ggekipqghkd 
i f dpnlp tdqtekvpgkpgi knpdtgkvieepvddvi khgpktgtpe tktveipf e tkre 
f npklqpgeervkqegqpgskti t tpi tvnpl tgekvgegqp t ee i tkqpvdkivef gge 
)q)kdpkgpenpekpsrpthpsgpvnpnnpglskdrakpngpvhsmdkndkvkkskiakes 
vanqeWcr aelpktgles tqkgl i f s s i igiaglmllarrrkn 
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423. 


gtgaaaagcaatcttagatacggcataagaaaacacaaattgggagcggcctcagtattc 
ttaggaacaatgatcgttgttggaatgggacaagaaaaagaagctgcagcatcggaacaa 
aacaatactacagtagaggaaagtgggagttcagctactgaaagtaaagcaagcgaaaca 
caaacaactacaaataacgttaatacaatagatgaaacacaatcatacagcgcgacatca 
actgagcaaccatcacaatcaacacaagtaacaacagaagaagcaccgaaaactgtgcaa 
gcaccaaaagtagaaacttcgcgagttgatttgccatcggaaaaagttgctgataaggaa 
actacaggaactcaagttgacatagctcaaccaagtaacgtctcagaaattaaaccaaga 
atgaaaagatcaactgacgttacagcagttgcagagaaagaagtagtggaagaaactaaa 
gcgacaggtacagatgtaacaaataaagtggaagtagaagaaggtagtgaaattgtagga 
cataaacaagatacgaatgttgtaaatcctcataacgcagaaagagtaaccttgaaatat 
aaatggaaatttggagaaggaattaaggcgggagattattttgatttcacattaagcgat 
aatgttgaaactcatggtatctcaacactgcgtaaagttccggagataaaaagtacagat 
ggtcaagttatggcgacaggagaaataattggagaaagaaaagttagatatacgtttaaa 
gaatatgtacaagaaaagaaagatttaactgctgaattatctttaaatctatttattgat 
cctacaacagtgacgcaaaaaggtaaccaaaatgttgaagttaaattgggtgagactacg 
gttagcaaaatatttaatattcaatatttaggtggagttagagataattggggagtaaca 
gctaatggtcgaattgatactttaaataaagtagatgggaaatttagtcattttgcgtac 
atgaaacctaacaaccagtcgttaagctctgtgacagtaactggtcaagtaactaaagga 
aataaaccaggggttaataatccaacagttaaggtatataaacacattggttcagacgat 
ttagctgaaagcgtatatgcaaagcttgatgatgtcagcaaatttgaagatgtgactgat 
aatatgagtttagattttgatactaatggtggttattctttaaactttaataatttagac 
caaagtaaaaattatgtaataaaatatgaagggtattatgattcaaatgctagcaactta 
gaatttcaaacacacctttttggatattataactattattatacaagtaatttaacttgg 
aaaaatggcgttgcattttactctaataacgctcaaggcgacggcaaagataaactaaag 
gaacctattatagaacatagtactcctatcgaacttgaatttaaatcagagccgccagtg 
gagaagcatgaattgactggtacaatcgaagaaagtaatgattctaagccaattgatttt 
gaatatcatacagctgttgaaggtgcagaaggtcatgcagaaggtaccattgaaactgaa 
gaagattctattcatgtagactttgaagaatcgacacatgaaaattcaaaacatcatgct 
gatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggttactactgagtct 
aacctagttgaatttgacgaagattctacaaaaggtattgtaactggtgctgttagcgat 
catacaacaattgaagatacgaaagaatatacgactgaaagtaatctgattgaactagta 
gatgaactacctgaagaacatggtcaagcgcaaggaccaatcgaggaaattactgaaaac 
aatcatcatat ttc tcattctggt t taggaac tgaaaatggtcacggtaat tatggcgtg 
attgaagaaatcgaagaaaatagccacgtggatattaagagtgaattaggttacgaaggt 
ggccaaaatagcggtaatcagtcatttgaggaagacacagaagaagataaaccgaaatat 

y ddOdciyy uy ^uaoLaLuy LayaUaLtyaLULuyaLay L.y UauLLLaaaLLLaLyy ULaa 

aataatggtaaccaatcattcgaagaagatacagagaaagacaaacctaagtatgaacaa 
ggtggtaatatcattgatatcgacttcgacagtgtgccacatattcacggattcaataag 
cacactgaaattattgaagaagatacaaataaagataaaccaaattatcaattcggtgga 
cacaatagtgttgactttgaagaagatacacttccacaagtaagtggtcataatgaaggt 
caacaaacgattgaagaagatacaacacctccaatcgtgccaccaacgccaccgacacca 
gaagtaccaagcgagccggaaacaccaacaccaccgacaccagaagtaccaagcgagccg 
gaaacaccaacaccgccaacgccagaggtaccaactgaacctggtaaaccaataccacct 
gctaaagaagaacctaaaaaaccttctaaaccagtggaacaaggtaaagtagtaacacct 
gt tattgaaatcaa tgaaaaggttaaagcagtggtaccaac taaaaaagcacaatc taag 
aaatctgaactacctgaaacaggtggagaagaatcaacaaacaacggcatgttgttcggc 
ggattatttagcattttaggtttagcgttattacgcagaaataaaaagaatcacaaagca 


424. 


vksnlrygirkMclgaasvflgtmiwgmgqekeaaaseqnnttveesgssateskaset 
gtttrmvntidetgsysatsteq^s^tqv^teeapktvqaplcvetsrvdlpselcvadke 
t tgtqvdiaqpsnvsei kprmkrs tdvtavaekewee tkatgtdvtnkve veegsei vg 
hkqdtavvnphnaervtlkykwkfgegikagdyfdftlscinvetligistlrkvpeikstd 
ggvmatgei igerkvryt f keyvqekkdl tael s lnl f idpt tvtqkgiiqnvevklge 1 1 
v«kifriiqylggvrdnwgvtangridtln3cvdgkfshfaymkpnnqslssvtvtgqvtkg 
nkpg^vnnptvkvykhigsddlaesvyaklddvskfedv^ 

qsknyvikyegyydsnasnlef qthl f gyynyyytsnl twkngvafysnnaqgdgkdklk 
epiiehs tpielef kseppvekhel tgtieesndskpidf eyhtavegaeghaegtiete 
eds ihvdf ees thenskhhadweyeedtnpgggqvttesnlve f deds tkgivtgavs d 
httiedtkeyttesnlielvdelpeehgqaqgpieeitennhliishsglgtenghgnygv. 
ieeieenshvdikselgyeggqnsgnqsfeedteed3?pkyeqggiiivdidfdsvpqihgq 
nngnqs f eedtekdkpkyeqggni ididf dsvphihgf nkhtei ieedtnkdkpnyqf gg 
hnsvdfeedtlpqvsghnegqqtieedttppivpptpptpevpsepetptpptpevpsep 
etptpptpevptepg)q)ippakeepkkpskpveqgkwtpvieinekvkawptkkaqsk 
kselpetggees tnngml f ggl f silglal lrrnkknhka 
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425. 


atgaaagctttattacttaaaacaagtgtatggctcgttttgctttttagtgtaatggga 
t ta t ggcaag t c tcgaacgcggc tgagcagca tacaccaa tgaaagcaca tgcag taaca 
acgatagacaaagcaacaacagataagcaacaagtaccgccaacaaaggaagcggctcat 
cattctggcaaagaagcggcaaccaacgtatcagcatcagcgcagggaacagctgatgat 
acaaacagcaaagtaacatccaacgcacca tc taacaaacca tctacagtagt t tcaaca 
aaagtaaacgaaacacgcgacgtagatacacaacaagcctcaacacaaaaaccaactcac 
acagcaacgttcaaattatcaaatgctaaaacagcatcactttcaccacgaatgtttgct 
gctaatgcaccacaaacaacaacacataaaatattacatacaaatgatatccatggccga 
ctagccgaagaaaaagggcgtgtcatcggtatggctaaattaaaaacagtaaaagaacaa 
gaaaagcctgatttaatgttagacgcaggagacgccttccaaggtttaccactttcaaac 
cagtctaaaggtgaagaaatggctaaagcaatgaatgcagtaggttatgatgctatggca 
gtcggtaaccatgaatttgactttggatacgatcagttgaaaaagttagagggtatgtta 
gacttcccgatgctaagtactaacgtttataaagatggaaaacgcgcgtttaagccttca 
acgattgtaacaaaaaatggtattcgttatggaattattggtgtaacgacaccagaaaca 
aagacgaaaacaagacctgaaggcattaaaggcgttgaatttagagatccattacaaagt 
gtgacagcggaaatgatgcgtatttataaagacgtagatacatttgttgttatatcacat 
ttaggaattgatccttcaacacaagaaacatggcgtggtgattacttagtgaaacaatta 
agtcaaaatccacaattgaagaaacgtattacagttattgatggtcattcacatacagta 
cttcaaaatggtcaaatttataacaatgatgcattggcacaaacaggtacagcacttgcg 
aatatcggtaagattacatttaattatcgcaatggagaggtatcgaatattaaaccgtca 
ttgattaatgttaaagacgttgaaaatgtaacaccgaacaaagcattagctgaacaaatt 
aatcaagctgatcaaacatttagagcacaaactgcagaggtaattattccaaacaatacc 
attgatttcaaaggagaaagagatgacgttagaacgcgtgaaacaaatttaggaaacgcg 
attgcagatgctatggaagcgtatggcgttaagaatttctctaaaaagactgactttgcc 
g tgacaaa tgg tggaggta t tcgtgcc tc ta tcgcaaaagg taaggtgacacgc ta tga t 
ttaatctcagtattaccatttggaaatacgattgcgcaaattgatgtaaaaggttcagac 
gtctggacggctttcgaacatagtttaggcgcaccaacaacacaaaaggacggtaagaca 
gtgttaacagcgaafcggcggtttactacatatctctgattcaatccgtgtttactatgat 
ataaataaaccgtctggcaaacgaattaatgctattcaaattttaaataaagagacaggt 
aagtttgaaaatattgatttaaaacgtgtatatcacgtaacgatgaatgacttcacagca 
tcaggtggcgacggatatagtatgttcggtggtcctagagaagaaggtatttcattagat 
caagtactagcaagttatttaaaaacagctaacttagctaagtatgatacgacagaacca 
caacgtatgttattaggtaaaccagcagtaagtgaacaaccagctaaaggacaacaaggt 
agcaaaggtagtaagtctggtaaagatacacaaccaattggtgacgacaaagtgatggat 
ccagcgaaaaaaccagctccaggtaaagttgtattgttgctagcgcatagaggaactgtt 
agtagcggtacagaaggttctggtcgcacaatagaaggagctactgtatcaagcaagagt 
gggaaacaattggctagaatgtcagtgcctaaaggtagcgcgcatgagaaacagttacca 
aaaactggaactaatcaaagttcaagcccagaagcgatgtttgtattattagcaggtata 
ggtttaatcgcgactgtacgacgtagaaaagctagc 


426. 


inJcalllktswlvllfsvmglwTVsnaaeqhtpmk 

hs gkeaa tnvs as aqg t add tnskvt snapsnkp s tws tkvne trdvdtqqas tqkp th 
tatfklsnaktaslspriafaanapqttttiMiUatndihgrlaeek^ 
el^dlmldagdafqglplsnqskgeemakainnavgydamavgiihefdfgydqlkklegml 
dfpmlstnvykdglcrafkpstivtkngirygiigvttpetktktrpegikgvefrcfelqs 
vtaemmriykdvdtf wi shlgidps tqe tv^rgdylvkqlsqnpqlkkritvidghshtv 
lqngqiynndalaqtgtalanigkitfnyrIlgevsnikpsl^ 
nqadqtfraqtaeviipnntidfkgerddvrtretnlgnaiadameaygvknfskktdfa 
vtngggirasi akgkvtxydl i svlpf gnti aqidvkgsdvwtaf ehslgapttqkdgkt 
vl tanggl lhi sdsirvyydinkpsgkrinaiqilnketgkf enidlkrvyhvtmndf ta 
sggdgysmf ggpreegi sldqvle^ylktanlakydt tepqrmllgkpavseqpakgqqg 
skgsksgkdtqpigddkvmdpakkpapgkvvlllahrgtvssgtegsgrtiegatvssks 
gkqlarmsvpkgsahekqlpktgtnqssspeamfvllagigliatvrrrkas 
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427. 



atgaataaaaattcgaagaagaagctcgattttcttccaaacaagcttaataagtactca 
attagacgtttcactgtagggacagcttcgattttagtaggagctactttaattttcggt 
gttgcaaatgatcaagcagaagccgctgagaataacacaactcaaaagcaagatgatagt 
tcagatgcaagtaaagtaaaaggtaatgttcaaactattgaacaatcttctgcaaattca 
aatgaatctgatattcctgaacaagttgatgtaactaaagatacaactgaacaagcatca 
acagaagaaaaagcaaatacaactgaacaagcatcaacagaagaaaaagcagatacaact 
gaacaagcaacaacagaagaagcgccaaaagctgaaggaacagacaaagtagaaacagaa 
gaagcgccaaaagctgaagaaacagacaaagcaacaacagaagaagcgccaaaagctgaa 
gaaacagacaaagcaacagaagaagcaccaaaaactgaagaaacagacaaagcaacaaca 
gaagaagcgccagcagctgaagaaacaagcaaagcagcaacagaagaagcgccaaaagct 
gaagaaacaagcaaagcagcaacagaagaagcgccaaaagctgaagaaacagaaaaaaca 
gcaacagaagaagcaccaaaaactgaagaaacagacaaagtagaaacagaagaagcgcca 
aaagc tgaagaaacaagcaaagcagcaacagaaaaagcaccaaaagc tgaagaaacaaac 
aaagtagaaacagaagaagcgccagcagctgaagaaacaaacaaagcagcaacagaagaa 
acaccagcagttgaagacacaaatgctaagagcaattcaaatgctcaaccatcagaaact 
gagagaactcaagttgtagatacagttgctaaagatttatataaaaaatctgaagttaca 
gaagcagaaaaagc tgaaa t tgaaaaagtat taccaaaaga ta 1 1 tcaaac t ta tc taat 
gaagaaattaaaaaaatagctttaagtgaagtacttaaagaaacagctaacaaagaaaac 
gcacaaccaagagcaacattccgttcagtaagcagcaatgctagaacaacaaatgttaac 
tattcagcaacagcattaagagcagctgcacaagacacagttactaaaaaaggaactggt 
aactttactgcgcatggagatataatccataaaacttataaagaagaattccctaatgaa 
ggcacgctaactgcattcaatacaaacttcaatcctaatacaggaactaaaggcgcatta 
gaatataatgataaaatagattttaataaagactttacaattactgttccagtagcaaac 
aacaaccaaggtaatacaacaggagcagatggctggggcttcatgtttactcaagggaat 
ggccaagacttcttaaaccaaggtggtattttaagagacaaaggtatggcaaatgcatct 
ggttttaaaattgatacggcatataataatgttaatggtaaagtcgataaactcgatgca 
gataaaacaaacaatctaagtcaaattggcgcagcaaaagttggttacggtacatttgtt 
aaaaatggtgcagatggtgtgactaaccaagttggtcaaaatgccctaaatacaaaagat 
aaacctgtaaataaaataatttatgcagataatacaactaatcatcttgatggtcaattc 
catggccaaagattaaatgatgtagtattaaattatgatgcagcaacaagtacaataact 
gctacatatgcaggaaaaacatggaaagctactacagatgatttaggaattgataaatca 
caaaaatataatttcttaattacttcaagtcatatgcaaaatagatattctaatggaatt 
atgagaacaaatcttgaaggtgtaacaattacaacgcctcaagctgatttaattgatgat 
gtggaagtaacgaaacaaccaat tec tea taaaac ta t tegtgag 1 1 tga tccaac tc ta 
gaaccaggctcacctgatgttattgtacaaaaaggtgaagatggagagaaaacaacaact 
acaccaactaaagttgaccctgatacaggagatgtagttgaacgtggtgaaccaacaaca 
gaagttacaaaaaatccagttgacgagattgtacactttacacctgaagaagtaccacaa 
ggtcataaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggt 
aaaccaggcatcaagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtc 
acaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgag 
aaaaaacgtgagttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaagga 
caaactggagagaaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaa 
gtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaa 
ttcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaacttaccaatt 
gacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagta 
gtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggtt 
actaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaaccaggt 
gaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgccaacaaca 
attaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaa 
gaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcataaagat 
gagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaaccaggcatc 
aagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtcacaaaacatggt 
ccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgagaaaaaacgtgag 
ttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaaggacaaactggagag 
aaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaagtaggcgaaggt 
gaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaattcggtggagaa 
gaagtaccacaagg tea taaaga tgagt tcga tccaaac t taccaat tgacggtacagaa 
gaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagtagtaacaccacca 
gtagacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaa 
attccatatgaaactaaacgcgtattagatccaacaatggaaccaggtagtcctgataaa 
gtagc tcaaaaaggtgaaaatggtgaaaaaacaacaacaacaccaac tacaattaatcca 
ttaacgggagaaaaagtaggcgaaggcgaaccaacaacggaagtaacgaaagaaccaata 
gacgaaattgttaactatgcacctgaaattattcctcatggtacacgtgaagaaattgat 
ccaaacttaccagaaggtgaaactaaagttatcccaggtaaagatggcttgaaagatcct 
gaaactggagaaatcattgaagaaccacaagatgaagtaatcatccatggtgctaaagat 
gattcagatgcggacagcgattcagacgcagatagcgattctgatgcagacagcgactca 
gacgcagatagcgactctgatgcggacagcgattcagacagcgatagcgattcagattca 
gatagcgactctgatgcggacagcgattcagacagcgatagcgattcagacgcagatagc 
gattctgatgcagacagcgactcagacgcagatagcgactcagattcagacgcagatagc 
gactcagattcagacgcagatagcgactcagattcagacagcgactcagacgcagacagc 
gactcagattcagacagcgattcagacgcagacagcgactcagacgcagatagcgactca 
gattcagacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcg 
gacagcgactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagacgcagatagcgattca 
gacgcagatagcgactcagacgcagatagegattcagattcagatagcgactctgatgcg 
gacagcgatagcgattcagattcagacagcgactcagacgcagatagcgactcagacgca 
gatagcgatagcgattctgatgcagacagcgactcagacgcagatagcgactctgatgcg 
gacggcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagattcagacagcgattca 
gaegcaga tagagatcataa tgacaaaacagataaaccaaa taataaagagt taccagat 
actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 
ggattattcttagttggcagacgtcgtaaaaacaaaaataatgaagaaaaa 
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428. 


ranknskkkldf lpnklnkys irr f tvgtas i 1 vgat 1 i f gvandqaeaaenxit tqkqdds 
sdaskvkgnvqtieqssansnesdipec^vtkdtteqasteekantteqasteekadfct 
eqatteeapkaegtdkveteeapkaeetdkatteeapkaeetdkateeapkteetdkatt 
eeapaaeetskaateeapkaeetskaateeapkaeetektateeapkteetdkveteeap 
kaeetskaatekapkaeetnkveteeapaaeetmkaateetpavedtnaksnsnaqpset 
er tqwdtvakdlykks evteaekaeiekvlpkdi snl sneeikkialse vl ke Canken 
aqpratfrsvssnarttnvnysatalraaaqdtvtkkgtgnftahgdiihktykeefpne 
gtl taf ntnf npntgtkgaleyndkidf nkdf ti tvpvannnqgnt tgadgwgfmf tqgn 
gqdf lnqggi lrdkgmanasgf kidtaynnvngkvdkldadktnnl sqigaakvgyg t f v 
kngadgvtnqvgqnalntkdkpvnki iyadnt tnhldgqf hgqrlndwlnydaa ts t i t 
atyagktwka t tddlgidksqkyn f 1 i t sshmqnry sngirar tnlegvti t tpqadl idd 
vevtkqpiphktiref dp tl epgspdvi vqkgedgekt 1 1 tp tkvdpdtgdwergep 1 1 
evtknpvdei vhf tpeevpqghkde f dpnlpidgteevpgkpgiknpetge wtppvddv 
tkhgpkagepevtkeeip f ekkre f npdlkpgeekvtqegqtgektt ttp t tinpltgek 
vgegep ttevtkepvdei tqf ggeevpqghkde f dpnlpidgteevpgkpgiknpetgev 
vtppvddvtkhgpkagepevtkeeipf ekkre f npdlkpgeekvtqegqtgekttt tp 1 1 
iripl tgekvgegep t tevtkepvde i tqf ggeevpqghkde f dpnlpidgteevpgkpgi 
knpe tgevvtppvddvtkhgpkagepevtkeeip f ekkref npdlkpgeekvtqegqtge 
kt 1 1 tp ttinpl tgekvgegep ttevtkepvdei tqf ggeevpqghkde f dpnlpidg te 
evpgkpgi knp e tge w tpp vddvtkhgp kagepe vtkee ipye tkrvl dp tmepgspdk 
vaqkgengekt t ttpttinpl tgekvgegep ttevtkepideivnyapei iphgtree id 
pnlpegetkvipgkdglkdpetgeiieepqdeviihgakddsdadsdsdadsdsdadsds 
dadsdsdadsdsdsdsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdsdads 
dsdsdadsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdsdsdsdadsdsdsdsdsda 
dsdsdadsdsdadsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdadsdsdsdsdsda . 
dsdsdsdsdsdsdadsdsdadsdsdsdadsdsdadsdsdadgdsdadsdsdadsdsdsds 
dsdsdsdsdadsdsdsdsdsdadrdhndktdkpnnkelpdtgndaqnngt 1 f gsl f aalg 
gl flvgrrrknknneek 


429. 


ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 
gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 
cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 
gaagc t caaaaac t taa tgac tc tcaagc tec aaaagc tga tgege aacaaaa t aac t tc 
aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 
caacgtaacggcttcattcaaagtcttaaagacgacccaagccaaagcactaacgtttta 
ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 
gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaacaacgc 
aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 
gc taaaaagt taaa tgaatc tcaagcaccgaaagcggataacaaat tcaacaaagaacaa 
caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 
t tcatccaaagcc taaaaga tgacccaagccaaagcgc taacct 1 1 tagcagaagctaaa 
aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagaacaacaaaat 

caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacga tgc tcaagcaccaaaagaggaagacaa taacaagee t ggcaaagaagacaa taac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaaga tggcaacaaacc tggtaaagaagatggtaacggagt acatgtcgt taaacc tggt 
gatacagtaaatgacat tgcaaaagcaaacggcac tac tgc tgacaaaat tgc tgcagat 
aacaaa t tagc tgataaaaaca tgatcaaacc tggtcaagaac t tgt tgt tga taagaag 
caaccagcaaaccatgcagatgc taacaaagc tcaagcattaccagaaac tgg tgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 
ttagctggacgtcgtcgcgaacta 


430. 


lkkkniysirklgvgiasvtlgtllisggvtpaanaaqhdeaqoinafyqvlnnipnlnadq 
mgfiqslkddpsqsanvlgeaqklndsqaplcadaqqrmfnka^qsafyeilninpiilnea 
qrngf iqs lkddpsqs tnvlgeakklnesqapkadnnf nkeqqnaf yei lnmpnlneeqr 
ngf iqslkddpsqsanl 1 s eakklnesqapkadnkf nkeqqnafyeilhlpnlneeqrng 
f iqslkddpsqs anllaeakklndaqapkadnkfnkeqqnaf yeilhlpnl teeqnxgf i 
qs lkddpsvskei laea)danc^qapkeedimkpgkedimkpgkednii3q?gkednnkpgk 
edgnkpgkednkkpgkedgnkpgkednkkpgkedgnkpgkedgn^ 
dtvndiakangttadkiaadnkladknmikpgqelvv^kkqpanhadankaq 
npfigttvfgglslalgaallagrrrel 


431. 


atgaagaaaacaat tt tac tgacgatgacaactcttactttatt tag ta tgt cgee taac 
tcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaagcacaccca 
aacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatatgacaaaaac 

a afafCTfcaaacaacaafccafccaaanc^eficTt* cacert - s cr* a aofraf a a tr'a t raap nt^cre*!* 
aatcaacgtgatcttaacaacaatcagtaccattcttcatt'aagtggtcagtatacgcac 
a 1 1 aa tgacgcaa t tga 1 1 c ac ac ac ac cgee tc aaacgtc accaagcaa t cc 1 1 tgac a 
ccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttttcaaaagat 
aacaaagggcttattacaggcatcgatttagacgaattgtatgacgaattacaaatcgcc 
gaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggtaacggtaaa 
atcattgatcagcctcttatcacaagtaagaacaacttatatactgctggacaatgtaca 
tggtatgtctttgataaacgtgccaaagatggacacacgattagtacattttggggagat 
gctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagatagacacccaaca 
cgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctacgttgaaaaa 
gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaatatatcgtt 
tcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


432. 


mkktil 1 tmt 1 1 tl f smspns aqay tndsktleeakkahpnaqf kvnkdtgay ty tydkn 
ntpnnnliqnqsrtndnhqhanqrdlnnnqyhssl sgqythindaidshtppqtspsnpl t 
paipnvednddelnnaf s kdnkgl i tgidldelydelqiaef ndkaktadgkplalgngk 
iidqpli tsknnlytagqc twyvf dkrakdghtis t fwgdaknvagqassngf kvdrhp t 
rgs ilqtvngp f ghvayvekvnidgsi li semnwigeyi vs s rt i sas evssynyih 
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433. 


atgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttttttgtctatagt 
ttagtgggcatactatgtttctttattccttttacgattaatggtaacaacactattttc 
gtcgatcatgttcatctagccattcgctcaatcataggtccacttatgccctatgttgca 
ctgattatgattttaattggtacagcgttaccaatagtgagacgtacttttatgacttca 
atcacaaacttggtcattacattatttaaagttgcaggtgcaatgatcggtataatgtat 
gtatttaaaatcggtccatcaatactatttaaagctaactatggtccgtttttgtttgaa 
aaattaatgatgccattaagtatcttaattccagtaggtgcaattgcgctttctttatta 
gtgggctatggcttattagaatttgtcggtgtttatatggagcctattatgagacctatt 
tttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtcggcagttattcc 
ttaggattattgattactaatcgtgtctataagcaagggatgtacaacaaacgagaagcc 
acgattattgcgactggcttttcaacagtttcagcaacttttatgattatcgttgctaaa 
actttaggattaatgccgcattggaatttatacttttggataactttagtcatcacattt 
gtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatcaacagaatattat 
aacggacaagaaggagaacaagaagttgctattgaaggaagcagactgaaaactgcatat 
gcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaacgtttgggacaat 
ttgaaagacggtttagaaatgactgttggtattttaccttctatattatcgattggtttt 
t taggac tga t tgtagcgaac ta tacacca t tea t tga t tggc t tggc ta ta tc t tcta t 
ccatttatttatattttcccaattgctgatcaggctttactagcaaaagcgtcagcgatt 
tctattgtagagatgtttctaccatctttgttagtaactaaagctgcaatgagtactaaa 
tttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagcattagtgccatgt 
atactagcaactgaaattaaaatacctgtctggaaactcatcatcatttggtttttacgc 
gtggcgttgtcgctattaatcaccatccccgtcgctt tact tat ttttgga 


434. 


ronqyhsnaqqp s awr f fvys 1 vgi lc f f ip f t ingnnti f vdhvhl air s i igplmpyva 
limi 1 igtalpivrr t fmts i tnlvi tl fkvagamigimyvf kigps i 1 f kanygpf 1 f e 
klmmpisil ipvgaials 1 1 vgygl 1 ef vgvymepimrpi fktpgksavdavas f vgsys 
1 gl 1 i tmrvykqgrnynkrea t i i a tg f s tvsat f mi i vak t lglmphwnlyfwitlvitf 
wtai tawlppisnes teyyngqegeqevaiegs rlktayaeamkqnal tpsl vknvwdn 
lkdgletntvgi lps i 1 sigf lgl ivanytpf idwlgyi f ypf iyi f piadqal lakasai 
sivemflpsllvtkaamstkfwgwsvsaiif fsalvpcilateikipvwkliiiwflr 
valsllitipvallifg 


. 435. 


atgaaaatgagaacaattgctaaaaccagtttagcactagggcttttaacaacaggcgca 
attacagtaacgacgcaatcggtcaaagcagaaaaaatacaatcaactaaagttgacaaa 
gtaccaacgcttaaagcagagcgattagcaatgataaacataacagcaggtgcaaattca 
gcgacaacacaagcagctaacacaagacaagaacgcacgcctaaactcgaaaaggcacca 
aatactaatgaggaaaaaacctcagcttccaaaatagaaaaaatatcacaacctaaacaa 
gaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaacaagaacaatcacaa 

ccacaaccaatgcaatctactaaatcagacacaccacaatctccaaccataaaacaagca 
caaacagatatgactcctaaatatgaagatttaagagcgtattatacaaaaccgagtttt 
gaatttgaaaagcagtttggatttatgctcaaaccatggacgacggttaggtttatgaat 
gttattccaaataggttcatctataaaatagctttagttggaaaagatgagaaaaaatat 
aaagatggaccttacgataatatcgatgtatttatcgttttagaagacaataaatatcaa 
ttgaaaaaatattctgtcggtggcatcacgaagactaatagtaaaaaagttaatcacaaa 
gtagaattaagcattactaaaaaagataatcaaggtatgatttcacgcgatgtttcagaa 
tacatgattactaaggaagagatttccttgaaagagcttgattttaaattgagaaaacaa 
cttattgaaaaacataatctttacggtaacatgggttcaggaacaatcgttattaaaatg 
aaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaagagcatcgtatggca 
ggcactaatattgataacattgaagtgaatataaaa 


436. 


mlanrtiakt s lalgl 1 1 tgai tvttqsvkaekiqs ttcvdkvp tlkaerlamini tagans 
attqaant^qertplclekapntneektsaskiekisqpkqeeqktlnisatpapkqeqsq 
tttesttpktkvttppstotpqpmqstlcsdt^qsptikqaqtc^tpkyedlrayytkpsf 
efekqfgfitdkpwttvrfmnvipnrfiykialvgkdekkykdgpydnidvfivlednkyq 
lkkys vggi tktnslckvnhJcvelsi tkkdnqgmisrdvseymi tkeeis lkeldfklrkg 
liekhnlygnmgsgtivikmknggky^ 


437. 


atgaaaataacaacgattgctaaaacaagtttagcactaggccttttaacaacaggtgta 
atcacaacgacaacgcaagcagcaaacgcgacaacaccatcttccactaaagtggaagca 
ccacaatcaacaccgccctcaactaaaatagaagcaccgcaatcaaaaccaaacgcgaca 
acaccgccc t caac t aaag t agaagcaccgcaacaaacagcaaa tgcgacaacaccgcc t 

*_c*c*v-. uctcic-y L.y u^uu^uv# ^\-.v,^cic\- cxci^clcxciv_- cn_.y v~ \~ GC-^-i-'Q.ci i»y v-cicli-i~ uau Laud 

tcagacacaccacaatcgccaaccacaaaacaagtaccaacagaaataaatcctaaattt 
aaagatttaagagcgtattatacgaaaccaagtttagaatttaaaaatgagattggtatt 
attttaaaaaaatggacgacaataagatttatgaatgttgtcccagattatttcatatat 
aaaattgctttagttggtaaagatgataaaaaatatggtgaaggagtacataggaatgtc 
gatgtatttgtcgttttagaagaaaataattacaatctggaaaaatattctgtcggtggt 
atcacaaagagtaatagtaaaaaagttgatcacaaagcaggagtaagaattactaaggaa 
gataataaaggtacaatctctcatgatgtttcagaattcaagattactaaagaacagatt. 
tccttgaaagaacttgattttaaattgagaaaacaacttattgaaaaaaataatctgtac 
ggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggtggaaagtacacgttt 
gaattgcacaaaaaattacaagaaaatcgcatggcagatgtcattaatagtgaacaaatt 
aaaaacatcgaagtgaatttgaaa 


438. 


mki 1 1 i akts lalgl 1 1 tgvi 1 1 ttqaanat tpss tkveapqs tpps tki eapqskpnat 
tpps tkveapqqtanattpps tkvt tpp s tntpqpmqs tksdtpqsp ttkqvp teinpkf 
kdlrayytkpslefkneigiilkk^tirf-mv^ 

dvf wleennynlekysvggi tksnskkvdhkagvri tkednkgt i shdvsefki tkeqi 
s lkeldfklrkqli eknnlygnvgs gki vikntknggky t f e lhkklqenrmadvinseqi 
knievnlk 
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gtgaattatcgtgataaaattcaaaagtttagtattcgtaaatatacagttggtacattt 
tcaactgtcattgcgacattggtatttttaggattcaatacatcacaagcacatgctgct 
gaaacaaatcaaccagcaagcgtggttaaacagaaacaacaaagtaataatgaacagact 
gagaatcgagaatctcaagtacaaaattctcaaaattcacaaaatggtcaatcattatct 
gctactcatgaaaatgagcaaccaaatattagtcaagctaatttagtagatcaaaaagta 
gcgcaatcatctactactaatgatgaacaaccagcatctcaaaatgtaaatacaaagaaa 
gattcggcaacggctgcgacaacacaaccagataaagaacaaagtaagcataaacaaaac 
gaaagtcaatctgctaataaaaatggaaacgacaatagagcggctcatgtagaaaatcat 
gaagcaaatgtagtaacagcttcagattcatctgataatggtaacgtacaacatgaccga 
aatgaafctacaagcgttttttgatgcaaattatcatgattatcgctttattgaccgtgaa 
aatgcagattctggcacatttaactatgtaaaaggcatttttgataagattaatacgtta 
ttaggcagtaatgatccaataaacaataaagacttgcaacttgcatacaaagaattggaa 
caagctgttgctttaattcgtacaatg'cctcaacgtcaacagactagccgacgttcaaat 
agaattcaaacgcgttcggttgagtcaagagctgcagagcctagatcagtatcagactat 
caaaatgcaaattcatcatattatgttgaaaatgctaatgatggttcgggctatcctgtt 
gg taca tatatcaatgcttc tag taaaggggcgccatataatttaccaactacaccatgg 
aa taca t tgaaggcc tc tgac t caaaggaaat tgc tc 1 1 a tgacagcgaaacaaac tgga 
gacgggtaccaatgggttattaagtttaataaaggacatgctccacatcaaaatatgatc 
1 1 1 1 ggt t tgcat taccagcagaccaagtgccagtaggaagaac tgac 1 1 tgtaacagt t 
aattcagatggaacaaatgtacaatggagtcatggagcaggagcaggtgcaaataaacca 
c t tcaacaaa tgtgggaa ta tggagt aaa tga tec teategt tcacatgac 1 1 taaaata 
agaaatagaagtggccaagtaatatatgactggccaactgtccatatttattctttagaa 
gatttatctagagcgagtgattattttagtgaagctggagcgacacctgctactaaagct 
tttggtagacaaaattttgaatatattaatggtcaaaaacctgctgaatcaccgggtgtt 
cctaaagtttatactttcatcggtcaaggtgatgcaagttatacaatttcatttaaaaca 
caaggtccaactgttaataaattgtactatgcagcaggtgggcgtgctttagagtacaat 
caattatttatgtacagtcaactatacgtcgaatcaacgcaagaccatcaacaacgtctt 
aatggtttaagacaagtggttaatcgtacatatcgcataggtacaactaaacgtgtagaa 
gtgagtcaaggaaatgtacaaacgaaaaaggtattagaaagtacaaacctaaatatagat 
gattttgttgatgatcctttaagttatgttaagacgccgagtaataaagtgttaggattt 
tattcgaataatgcaaatactaatgcttttagaccgggtggagcccaacaattaaatgaa 
tatcaattaagtcaattatttactgatcaaaaattacaagaagcagcaagaactagaaac 
ccaataagattaatgattggtttcgactatcctgatgcttatggtaatagtgaaacttta 
gt tec tg ttaac t taaeggtat tacc tgaaatccaacataatattaaat tc tt taaaaat 
gacgatactcaaaatattgctgaaaaaccattttcaaaacaagctgggcatccagttttc 
tatgtatatgcaggtaaccaagggaatgcttccgtgaatttaggtggtagcgtaacatct 
attcaaccattacgtattaatttaacaagtaatgagaattttacagataaagattggcaa 
attacaggtattccgcgtacattacacattgaaaactcgacaaatagacctaataatgcc 
agagaacgcaatattgaacttgttggtaacttattaccaggggattactttggaacgata 
cgttttggacgtaaagaacaattattcgaaattcgtgttaaaccacatacaccaacaatt 
acaacgacagctgagcaattaagaggtacagcattacaaaaagtgcctgttaatatttcg 
ggaataccgttggatccatcggcattggtttatttagttgcaccaacaaatcaaactacg 
aatggtggtagtgaggcagatcaaataccatctggttatacgatacttgcgactggtaca 
cctgatggggtgcataatacaattactatacgaccgcaagattatgttgtattcatacca 
cctgtaggtaaacaaattagagcagtagtttattataataaagtagttgcatctaatatg 
agtaatgctgttactattttgccagatgacattccaccaacaatcaataatcctgttgga 
ataaatgccaaatactatcgaggcgacgaagtcaactttacaatgggtgtctctgataga 
cattctggtataaaaaatacaactattacgacattgccgaatggttggacatcaaattta 
acaaaagcggataagaataatggctcattatctattacaggtagagtgagtatgaatcag 
gcatttaacagtgatattacatttaaagtgtcagcgacagacaatgtcaataatacgaca 
aatgatagtcaatctaaacatgtttcaattcatgtaggtaaaattagtgaagatgctcat 
ccgattgtattaggaaatactgagaaagttgtagtagtcaatccgactgctgtatctaat 
gatgaaaagcaaagcataattactgcctttatgaataaaaaccaaaatataagaggatat 
ttagcatcaac tga tccagtaactgtcgataataatggtaatgtcacat taca ttaccgt 
gatggctcatcgacaacgcttgatgctacaaatgtgatgacatacgaaccagttgtgaaa 
cc tgaataccaaactgtcaatgctgctaaaacagcaacggtaacgattgctaaaggacaa 
tcatttagtattggtgatattaaacaatattttactttaagtaatggacaacctattcca 
agtggcacatttacaaatattacatctgatagaactattccaactgcacaagaagttagt 
caaatgaacgcaggcacgcagttataccatataactgctacaaatgcgtatcataaagat 
agtgaagacttctatattagtttgaaaatcatcgatgtgaaacaaccagaaggcgatcaa 
cgtgtatatcgtacatcaacatatgatttaactactgatgaaatctcaaaagtaaaacaa 
gcatttattaatgcaaatagagatgtaattacgcttgccgaaggtgatatttcagttaca 
aatacacctaatggtgctaatgtaagtactattacagtaaatattaataaaggtcgatta 
acgaaatcattcgcgtcaaacctagctaatatgaatttcttgcgttgggttaatttccca 
caagattatacagtgacatggacgaatgcaaaaattgcaaacagaccaacagatggtggt 
ttatcatggtctgatgaccataaatctttaatttatcgttatgatgctacattaggtact 
caaattacgacgaatgatattttaacaatgttaaaagcaacaactacagtgcctggattg 
cgaaataacattactggtaatgaaaaatcacaagcagaagctggcggaagacctaacttt 
agaacgactggttattcacaatcaaatgcgacaactgatggtcaacgtcaatttacgttg 
aatggtcaagtgattcaagtgttagacatcatcaacccttcaaacggttatggtgggcaa 
cctgttacaaattcaaatactcgtgcaaaccatagtaactcaactgttgttaacgtaaac 
gaaccggcagctaatggtgctggcgcatttacaattgaccacgttgtaaaaagtaattct 
acacataatgcaagtgatgcagtttataaagcacagttatacttaacgccatatggtcca 
aaacaatatgttgaacatttaaatcaaaatacaggaaatactactgacgctattaacatt 
tattttg tacc aag tgac ttagtgaatccaacaatttcagtaggtaattacactaatcat 
caagtgttctcaggtgaaacatttacaaatactattacagcgaatgataactttggtgtg 
caatctgtaactgtaccaaatacatcacaaattacaggtactgttgataataaccatcaa 
catgtttctgcaacggcaccaaatgtgacatcagcaactaataagacaatcaatttatta 
gcaactgatacaagcggcaatacagctacaacttcgttcaatgtaacagtgaaacctttg 
cgtgataaatatcgagttggtacttcatcaacggctgctaatcctgtgagaattgccaat 
atttcgaataatgcgacagtatcacaagctgatcaaacgacaattattaattcgttaacg 
tttactgaaacagtaccaaatagaagttatgcaagagcaagtgcgaatgaaatcactagt 
aaaacagttagtaatgtcag teg tactggaaataatgccaatgtcacagtaactgt tact 
tatcaagatggaacaacatcaacagtgactgtacctgtaaagcatgtcattccagaaatc 
gttgcacattcgcattacactgtacaaggccaagacttcccagcaggtaatggttctagt 
gcatcagattactttaagttatctaatggtagtgacattgcagatgcaactattacatgg 
gtaagtggacaagcgccaaataaagataatacacgtattggtgaagatataactgtaact 
gcacatatcttaattgatggcgaaacaacgccgattacgaaaacagcaacatataaagta 
gtaagaactgtaccgaaacatgtctttgaaacagccagaggtgttttatacccaggtgtt 
tcagatatgtatgatgcgaaacaatatgttaagccagtaaataattcttggtcgacaaat 
gcgcaacatatgaatttccaatttgttggaacatatggtcctaacaaagatgttgtaggc 
atatctactcgtcttattagagtgacatatgataatagacaaacagaagatttaactatt 
ttatctaaagttaaacctgacccacctagaattgacgcaaactctgtgacatataaagca 
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ggtcttacaaaccaagaaattaaagttaataacgtattaaataactcgtcagtaaaatta 
tttaaagcagataatacaccattaaatgtcacaaatattactcatggtagcggttttagt 
tcggttgtgacagtaagtgacgcgttaccaaatggcggaattaaagcaaaatcttcaatt 
tcaatgaacaatgtgacgtatacgacgcaagacgaacatggtcaagttgttacagtaaca 
agaaatgaatctgttgattcaaatgacagtgcaacagtaacagtgacaccacaattacaa 
gcaactactgaaggcgctgtatttattaaaggtggcgacggttttgatttcggacacgta 
gaaagatttattcaaaacccgccacatggggcaacggttgcatggcatgatagtccagat 
acatggaagaatacagtcggtaacactcataaaactgcggttgtaacattacctaatggt 
caaggtacgcgtaatgttgaagttccagtcaaagtttatccagttgctaatgcaaaggcg 
ccatcacgtgatgtgaaaggtcaaaatttgactaatggaacggatgcgatgaactacatt 
acatttgatccaaatacaaacacaaatggtatcactgcagcatgggcaaatagacaacaa 
ccaaataaccaacaagcaggcgtgcaacatttaaatgtcgatgtcacatatccaggtatt 
tcagctgctaaacgagttcctgttactgttaatgtatatcaatttgaattccctcaaact 
acttatacgacaacggttggaggcactttagcaagtggtacgcaagcatclaggatatgca 
catatgcaaaatgctactggtttaccaacagatggatttacgtataaatggaatcgtgat 
actacaggtacaaatgacgcaaactggtcagctatgaataaaccgaatgtggctaaagtc 
gttaacgcaaaatatgacgtcatctataacggacatacttttgcaacatctttaccagcg 
aaatttgtagtaaaagatgtgcaaccagcgaaaccaactgtgactgaaacagcggcagga 
gcgattacaattgcacctggagcaaaccaaacagtgaatacacatgccggtaacgtaacg 
acatacgctgataaattagttattaaacgtaatggtaacgttgtgacgacatttacacgt 
cgcaataa t acgag tec a tggg tgaaagaagc a t c tgeage aac t g t age agg ta t tgc t 
ggaactaataatggtattactgttgcagcaggtactttcaaccctgctgatacaattcaa 
gt tgt tgcaacgcaaggaagcggagagacagtgagtga tgagcaacgtagtgatga 1 1 tc 
acagttgtcgcaccacaaccgaaccaagcgactactaagatttggcaaaatggtcatatt 
gatatcacgcctaataatccatcaggacatttaattaatccaactcaagcaatggatatt 
gcttacactgaaaaagtgggtaatggtgcagaacatagtaagacaattaatgttgttcgt 
ggtcaaaataatcaatggacaattgcgaataagcctgactatgtaacgttagatgcacaa 
actggtaaagtgacgttcaatgccaatactataaaaccaaat tea tcaatcacaat tact 
ccgaaagcaggtacaggtcactcagtaagtagtaatccaagtacattaactgcaccggca 
gctcatactgtcaacacaactgaaattgtgaaagattatggttcaaatgtaacagcagct 
gaaattaacaatgcagttcaagttgctaataaacgtactgcaacgattaaaaatggcaca 
gcaatgcctactaatttagctggtggtagcacaacgacgattcctgtgacagtaacttac 
aatga tggtagtac tgaagaagtacaagagtcca 1 1 1 tcacaaaagcggataaacgtgag 
ttaatcacagctaaaaatcatttagatgatccagtaagcactgaaggtaaaaagccaggt 
acaattacgcagtaeaataatgcaatgcataatgcgcaacaacaaatcaatactgcgaaa 
acagaagcacaacaagtgattaataatgagcgtgcaacaccacaacaagtttctgacgca 
ctaactaaagttcgtgcagcacaaactaagattgatcaagctaaagcattacttcaaaat 
aaagaagataatagccaattagtaacgtctaaaaataacttacaaagttctgtgaaccaa 
gtaccatcaactgctggtatgacgcaacaaagtattgataactataatgcgaagaagcgt 
gaagcagaaactgaaataactgcagctcaacgtgttattgacaatggcgatgcaactgca 
caacaaatttcagatgaaaaacatcgtgtcgataacgcattaacagcattaaaccaagcg 
aaacatgatttaactgcagatacacatgccttagagcaagcagtgcaacaattgaatcgc 
acaggtacaacgactggtaagaagccggcaagtattactgcttacaataattcgattcgt 
gcacttcaaagtgacttaacaagtgctaaaaatagcgctaatgctattattcaaaagcca 
ataagaacagtacaagaagtgcaatctgcgttaacaaatgtaaatcgtgtcaatgagcga 
ttaacgcaagcaattaatcaattagtacctttagctgataatagtgctttaaaaactgct 
aagacgaaacttgatgaagaaatcaataaatcagtaactactgatggtatgacacaatca 
tcaatccaagcatatgaaaatgctaaacgtgcgggtcaaacagaatcaacaaatgcacaa 
aatgttattaacaatggtgatgcgactgaccaacaaattgccgcagaaaaaacaaaagta 
gaagaaaaatataatagcttaaaacaagcaattgctggattaactccagacttggcacca 
ttacaaactgcaaaaactcagttgcaaaatgatattgatcagccaacgagtacgactggt 
atgacaagcgcatctattgcagcatttaatgaaaaactttcagcagctagaactaaaatt 
caagaaattgatcgtgtattagcctcacatccagatgttgcgacaatacgtcaaaacgtg 
acagcagcgaatgccgctaaatcagcacttgatcaagcacgtaatggcttaacagtcgat 
aaagcgcctttagaaaatgcgaaaaatcaactacaatatagtattgacacgcaaacaagt 
acaactggtatgacacaagactctataaatgcatacaatgcgaagttaacagctgcacgt 
aataagattcaacaaatcaatcaagtattagcaggttcaccgactgtagaacaaattaat 
acaaatacgtctacagcaaatcaagctaaatctgatttagatcatgcacgtcaagcttta 
acaccagataaagcgccgcttcaaactgcgaaaacgcaattagaacaaagcattaatcaa 
ccaacggatacaacaggtatgacgaccgcttcgttaaatgcgtacaaccaaaaattacaa 
gcagcgcgtcaaaagttaactgaaattaatcaagtgttgaatggcaacccaactgtccaa 
aatatcaatgataaagtgacagaggcaaaccaagctaaggatcaattaaatacagcacgt 
caaggtttaacattagatagacagccagcgttaacaacattacatggtgcatctaactta 
aaccaagcacaacaaaataatttcacgcaacaaattaatgctgctcaaaatcatgctgcg 
cttgaaacaattaagtctaacattacggctttaaatactgcgatgacgaaattaaaagac 
agtgttgcggataataatacaattaaatcagatcaaaattacactgacgcaacaccagct 
aataaacaagcgtatgataatgcagttaatgcggctaaaggtgtcattggagaaacgact 
aatccaacgatggatgttaacacagtgaaccaaaaagcagcatctgttaaatcgacgaaa 
gatgctttagatggtcaacaaaacttacaacgtgcgaaaacagaagcaacaaatgcgatt 
acgcatgcaagtgatttaaaccaagcacaaaagaatgcattaacacaacaagtgaatagt 
gcacaaaacgtgcaagcagtaaatgatattaaacaaacgactcaaagcttaaatactgct 
atgacaggtttaaaacgtggcgttgctaatcataaccaagtcgtacaaagtgataattat 
gtcaacgcagatactaataagaaaaatgattacaacaatgcatacaaccatgcgaatgac 
attattaatggtaatgcacaacatccagttataacaccaagtgatgttaacaatgcttta 
tcaaatgtcacaagtaaagaacatgcattgaatggtgaagctaagttaaatgctgcgaaa 
caagaagcgaatactgcattaggtcatttaaacaatttaaataatgcacaacgtcaaaac 
ttacaatcgcaaattaatggtgcgcatcaaattgatgcagttaatacaattaagcaaaat 
gcaacaaacttgaatagtgcaatgggtaacttaagacaagctgttgcagataaagatcaa 
gtgaaacgtacagaagattatgcggatgcagatacagctaaacaaaatgcatataacagt 
gcagtttcaagtgccgaaacaatcattaatcaaacaacaaatccaacgatgtctgttgat 
gatgttaatcgtgcaacttcagctgttacttctaataaaaatgcattaaatggttatgaa 
aaattagcacaatctaaaacagatgctgcaagagcaattgatgcattaccacatttaaat 
aatgcacaaaaagcagatgttaaatctaaaattaatgctgcatcaaatattgctggcgta 
aa tac tgt t aaac aacaaggt acaga 1 1 1 aaa t acagega t gggt aac t tgcaaggtgc a 
atcaa tga tgaacaaacgacgc t taa tag tcaaaac ta tcaaga tgcgacacc tagtaag 
aaaacagcatacacaaatgcggtacaagctgcgaaagatattttaaataaatcaaatggt 
caaaataaaacgaaagatcaagttactgaagcgatgaatcaagtgaattctgctaaaaat 
aacttagatggtacgcgtttattagatcaagcgaagcaaacagcaaaacagcagttaaat 
aatatgacgcatttaacaactgcacaaaaaacgaatttaacaaaccaaattaatagtggt 
actactgtcgctggtgttcaaacggttcaatcaaatgccaatacattagatcaagccatg 
aatacgttaagacaaagtattgccaacaaagatgcgactaaagcaagtgaagattacgta 
gatgctaataatgataagcaaacagcatataacaacgcagtagctgctgctgaaacgatt 
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attaatgctaatagtaatccagaaatgaatccaagtacgattacacaaaaagcagagcaa 
gtgaatagttctaaaacggcacttaacggtgatgaaaacttagctgctgcaaaacaaaat 
gcgaaaacgtacttaaacacattgacaagtattacagatgctcaaaagaacaatttgatt 
agtcaaattactagtgcgacaagagtgagtggtgttgatactgtaaaacaaaatgcgcaa 
catctagaccaagctatggctagcttacagaatggtattaacaacgaatctcaagtgaaa 
tcatctgagaaatatcgtgatgctgatacaaataaacaacaagagtatgataatgctatt 
actgcagcgaaagcgattttaaataaatcgacaggtccaaacactgcgcaaaatgcagtt 
gaagcagcattacaacgtgttaataatgcgaaagatgcattgaatggtgatgcaaaatta 
attgcagctcaaaacgcagcgaaacaacatttaggtactttaacgcatatcactacagct 
caacgtaatgatttaacaaatcaaatttcacaagctacaaacttagctggtgttgaatct 
gttaaacaaaatgcgaatagtttagatggtgctatgggtaacttacaaacggctatcaac 
gataagtcaggaacattagcgagccaaaacttcttggatgctgatgagcaaaaacgtaat 
gcatacaatcaagctgtatcagcagccgaaaccattttaaataaacaaactggaccgaat 
acagcgaaaacagcagtcgaacaagcac t taa taa tg t taa taa tgcgaaaca tgca t ta 
aatggtacgcaaaacttaaacaatgcgaaacaagcagcgattacagcaatcaatggcgca 
tctgatttaaatcaaaaacaaaaagatgcattaaaagcacaagctaatggtgctcaacgc 
gta tc taa tgcacaaga tgtacagcacaa tgcgac tgaactgaacacggcaa tgggcaca 
ttaaaacatgccatcgcagataagacgaatacgttagcaagcagtaaatatgttaatgcc 
gatagcactaaacaaaatgcttacacaactaaagttaccaatgctgaacatattattagc 
ggtacgccaacggttgttacgacaccttcagaagtaacagctgcagctaatcaagtaaac 
agcgcgaaacaagaattaaatggtgacgaaagattacgtgaagcaaaacaaaacgccaat 
actgctattgatgcattaacacaattaaatacacctcaaaaagctaaattaaaagaacaa 
gtgggacaagccaatagattagaagacgtacaaactgttcaaacaaatggacaagcattg 
aacaatgcaatgaaaggcttaagagatagtattgctaacgaaacaacagtcaaaacaagt 
caaaactatacagacgcaagtccgaataaccaatcaacatataatagcgctgtgtcaaat 
gcgaaaggtatcattaatcaaactaacaatccgactatggatactagtgcgattacccaa 
gctacaacacaagtgaataatgctaaaaatggtttaaacggtgctgaaaacttaagaaat 
gcacaaaacactgctaagcaaaacttaaatacattatcacacttaacaaataaccaaaaa 
tctgccatctcatcacaaattgatcgtgcaggtcatgtgagtgaggtaactgctactaaa 
aatgcagcaactgagttgaatacgcaaatgggtaacttggaacaagctatccatgatcaa 
aacacagttaaacaaagtgttaaatttactgatgcagataaagctaaacgtgatgcgtat 
acaaatgcggtaagcagagctgaagcaattctgaataaaacgcaaggtgcaaatacgtct 
aaacaagatgttgaagcggctattcaaaatgtttcaagtgctaaaaatgcattgaatggt 
gatcaaaacgttacaaatgcgaagaatgcagctaaaaatgcattaaataacttaacgtca 
attaataatgcacaaaaacgtgacttaacaactaaaattgatcaagcaacaactgtagct 
ggtgttgaagctgtatctaatacgagtacacaattgaatacagcgatggctaacttgcaa 
aatggtattaatgataaaacaaatacactagcaagtgaaaactatcatgatgctgattca 
gataagaaaactgcttatactcaagccgttacgaacgcagaaaatattttaaataaaaat 
agtggatcaaatttagacaaaactgccgttgaaaacgcgttgtcacaagttgctaatgcg 
aaaggtgccc taaatggtaaccataat t tagagcaagc taaa tcaaatgcaaacac tact 
ataaacggacttcaacatttaacaactgctcaaaaagataaattgaaacaacaagtgcaa 
caagcacaaaatgttgcaggtgtagatactgttaaatcaagtgccaacacattaaatggt 
gctatgggtacgttaagaaatagcatacaagataacacagctacgaaaaatggccaaaac 
tatcttgatgctacagaacgtaacaaaacaaactataacaatgctgttgatagtgctaat 
ggtgtcattaatgcaacaagcaatccaaatatggatgctaatgcaattaaccaaatcgct 
acacaagtgacatcaacgaaaaatgcattagatggtacacataatttaacgcaagcgaaa 
caaacagcaacaaatgccatcgatggtgctactaacttaaataaagcgcaaaaagatgcg 
ttaaaagcacaagttacaagtgcgcaacgtgttgcaaatgtaacaagtatccaacaaact 
gcaaatgaacttaatacagctatgggtcaattacaacatggtattgatgatgaaaatgca 
acaaaacaaactcaaaaatatcgtgacgctgaacaaagtaagaaaactgcttatgatcaa 
gctgtagctgctgcgaaagcaattttaaataaacaaacaggttcaaattcagataaagca 
gcagttgaccgtgcattacaacaagtaacaagtacgaaagatgcattgaatggtgatgca 
aaac tggcagaagcgaaagcggcagc taaacaaaac ttaggcac tttaaaccatat tacg 
aatgcacaacgtactgacttagaaggccaaaacaatcaagcgacgactgttgatggcgtt 
aatactgtaaaaacaaatgccaatacattagacggcgcaatgaatagcttacaaggttca 
atcaatgataaagatgcgacattaagaaatcaaaattatcttgatgcggatgaatcaaaa 
cgaaatgcatatacgcaagctgtcacagcggctgaaggcattttaaataaacaaactggt 
ggtaacacatctaaagcagacgttgataatgcattaaatgcagttacaagagcgaaagcg 
gctttaaatggtgctgacaacttaagaaatgcgaaaacttcagcaacaaatacgattgat 
ggt t tacc taact taacacaat tacaaaaagacaac t tgaagcatcaagt tgaacaagcg 
caaaatgtagcaggtgtaaatggtgttaaagataaaggtaatacgttaaatactgccatg 
ggtgcattacgtacaagtatccaaaatgataatacgacgaaaacaagtcaaaattatctt 
gatgcatctgacagcaacaaaaataattacaatactgctgtaaataatgcaaatggtgtt 
attaatgcaacgaacaatccaaatatggatgctaatgcgattaatggcatggcaaatcaa 
gtcaatacaacaaaagcagcgttaaatggtgcacaaaacttagctcaagctaaaacaaat 
gcgacgaacacaattaacaacgcacatgacttaaaccaaaaacaaaaagatgcattaaaa 
acacaagttaacaatgcacaacgtgtatctgatgcaaataacgttcaacacactgcaact 
gaattgaacagtgcgatgacagcacttaaagcagctattgctgataaagaaagaacaaaa 
gcaagcggtaattatgtcaatgctgatcaagaaaaacgtcaagcgtatgattcaaaagtg 
ac taacgc tgaaaa t a tc a t tagt ggt ac ac cgaa tgcgaca t taacag t c aa tgacgt a 
aatagtgcggcatcacaagtcaatgcggctaaaacagcattaaatggtgataacaactta 
cgtgtagcgaaagagcatgccaacaatacaattgacggcttagcacaattgaataatgca 
caaaaagcaaaattaaaagaacaagttcaaagtgcaactacattagatggtgttcaaact 
gttaaaaatagttctcaaacgttgaatacagcgatgaaaggcttaagagatagtattgcg 
aatgaagcaacaattaaagcaggtcaaaactacactgacgcaagtccaaataatcgtaac 
gagtacgacagtgcagttactgcagcaaaagcaatcattaatcaaacatcgaacccaacg 
atggaaccaaatactattacgcaagtaacatcacaagtgacaactaaagaacaggcatta 
aatggtgcgcgaaacttagctcaagctaagacaactgcgaaaaacaacttgaataactta 
acatcaattaacaatgcacaaaaagatgcgttaacgcgtagcattgatggtgcaacaaca 
gtagctggtgtaaatcaagaaactgcaaaagcaacagaattaaataacgcaatgcatagt 
ttacaaaatggtatcaatgatgagacacaaacaaaacaaactcagaaatacctagatgca 
gagccaagtaagaaatcagcttatgatcaagcagtaaatgcagcgaaagcaattttaaca 
aaagctagtggtcaaaatgtagacaaagcagcagttgaacaagcattgcaaaatgtgaac 
agtacgaagacggcgttgaacggtgatgcgaaattaaatgaagctaaagcagctgcgaaa 
caaacgttaggtacattaacacacattaataatgcacaacgtacagcgttagacaatgaa 
attacacaagcaacaaatgttgaaggtgttaatacagttaaagccaaagcgcaacaatta 
gatggtgctatgggtcaattagaaacatcaattcgtgataaagacacgacgttacaaagt 
caaaattatcaagatgctgatgatgctaaacgaactgcttattctcaagcag taaa tgca 
gcagcaactattttaaataaaacagctggcggtaatacacctaaagcagatgttgaaaga 
gcaatgcaagctgttacacaagcaaatactgcattaaacggtattcaaaacttagatcgt 
gcgaaacaggctgctaacacagcgattacaaatgcttcggacttaaatacaaaacaaaaa 
gaagcattaaaagcacaagtaacaagtgcaggacgtgtatctgcagcaaatggtgttgaa 
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catactgcgactgaattaaatactgcgatgacagctttaaagcgtgccattgctgataaa 
gctgagacaaaagctagtggtaactatgtcaatgctgatgcgaataaacgtcaagcatat 
gatgaaaaagttacagctgccgaaaatatcgttagtggtacaccaacaccaacgttaaca 
ccagcagatgttacaaatgcagcaacgcaagtaacgaatgctaagacgcagttaaacggt 
aatcataatttagaagtagcgaaacaaaatgctaacactgcaattgatggtttaacttct 
ttaaatggtccgcaaaaagcaaaacttaaagaacaagtgggtcaagcgacgacgttgcca 
aatgttcaaactgttcgtgataatgcacaaacattaaacactgcaatgaaaggtctacga 
ga tagc a t tgcgaa tgaagcaacga t ta aagc agg tc aaaac t acacaga tgc aag t caa 
aacaaacaaactgactacaacagtgcagtcactgcagcaaaagcaatcattggtcaaaca 
actagtccatcaatgaatgcgcaagaaattaatcaagcgaaagaccaagtgacagctaaa 
caacaagcgttaaacggtcaagaaaacttaagaactgcgcaaacaaatgcgaagcaacat 
ttgaacggcttaagtgacttaactgacgctcaaaaagatgcagtgaaacgtcaaatcgaa 
ggtgcaacgcatgttaatgaagtaacacaagcacaaaataatgcggatgcattaaataca 
gctatgacgaacttgaaaaatggtattcaagatcagaatacgattaagcaaggtgttaac 
ttcactgatgccgacgaagcgaaacgtaatgcatatacaaatgcagtgacgcaagctgaa 
caaattttaaataaagcacaaggtccaaatacttcaaaagacggtgtcgaaactgcgtta 
gaaaatgtacaacgtgctaaaaacgaattgaacggtaatcaaaatgttgcgaacgctaag 
acaactgcgaaaaatgcattgaataacctaacatcaattaataatgcacaaaaagaagca 
ttgaaatcacaaattgaaggtgcgacaacagttgcaggtgtaaatcaagtgtctacaacg 
gcatc tgaa t taaa tacagcaatgagcaac t tacaaaa tggta t taa tgatgaagcagct 
acaaaagcagc tcagaaatatac tgatgcagatagagaaaaacaaactgcatacaa tgac 
gctgtaacagcagctaaaacgttattagataaaacagctggttcaaatgacaataaagca 
gctgttgaacaagcattacaacgtgtgaatactgctaaaacagcattaaatggtgacgag 
cgattaaatgaagcgaagaacacagctaaacaacaagtagcgacaatgtcacacttaact 
gatgctcaaaaagcaaacttaacatcgcaaatcgaaagtggtacgactgttgcaggtgtt 
caaggtattcaagc taa tgccggtactttagatcaagcaa tgaa tcaattaagacaaagt 
attgcttctaaagatgcgactaaatcaagcgaagattatcaagacgcgaatgcagattta 
caaaatgcatacaatgatgcggtaactaatgctgaaggtattattagtgcaacgaataac 
cctgaaatgaatcctgatacaattaaccaaaaagcgagccaagtgaacagtgcgaagtct 
gcattgaacggtgatgaaaaattagcagcagcaaaacaaactgcgaaatcagatatcggt 
cgtttgacagacttgaacaatgcacaacgaactgcggcaaatgctgaagtggatcaagca 
ccaaatcttgcagctgtcacagcggctaaaaataaagcaacatcgttaaatacagcgatg 
ggtaatttgaaaca tgcac ttgc tgaaaaggataatacgaaacgtagtg tcaa t tacaca 
gatgcggatcaaccaaaacaacaagcgtatgatactgcggttacacaagcagaagcaatt 
actaatgctaatggcagcaacgcgaatgaaacacaagttcaagcagcactaaaccaattg 
aatcaagctaaaaatgacttgaatggtgataataaagttgctcaagcaaaagagtcagcg 
aaacgtgcattagcttcatatagtaacttgaataatgcgcaatcaactgcagcaactagt 
caaattgacaatgcaacgacagtagcaggcgtaactgctgcacaaaatactgctaatgaa 
ttaaatacagcaatgggtcaacttcaaaatggtataaatgaccaaaacactgttaaacaa 
caagtgaactttacagatgctgaccaaggtaagaaagatgcttacacaaatgctgttacg 
aatgctcaaggtattttagataaagcacacggtcaaaatatgacgaaagcacaagttgaa 
gctgcattaaatcaagtaacgactgctaagaatgctttaaacggtgacgcaaatgtaaga 
caagcaaaatcagatgcgaaagcaaac t taggtacat taacacac t taaataatgcacaa 
aaacaagatttaacatcacaaatcgaaggcgcaacaacagtcaacggtgtaaatggtgtt 
aaaacgaaagcacaagacttagatggtgcaatgcaacgattacaatcagctatagcaaat 
aaagatcaaactaaagcgagcgaaaattacatcgacgcagatccaactaagaaaacagca 
tttgataatgctatcacacaagctgaatcttacttaaataaagatcacggtgcgaataaa 
gataagcaagctgttgaacaagcaattcaaagtgtaacgtctactgaaaatgctttgaac 
ggtgacgcgaacttacaacgcgctaaaactgaagctatacaagctatcgataacttgaca 
catttgaatacaccacaaaaaacagcattaaaacaacaagtgaacgctgcgcaacgtgta 
tcaggtgtaactgatctgaaaaatagtgctacatcacttaataatgcgatggatcaatta 
aaacaagcaattgctgatcatgacacaattgtagctagtggtaattacactaacgcgagt 
cc tga taagcaaggtgc ttatac tgatgca tataatgc tgcgaaaaacattgtaaatggt 
tcgcctaatgtgattacaaatgcagcagatgttacagcagcaacacaacgtgttaataat 
gctgaaacaggtttaaacggtgatacaaacttagcaactgcgaagcaacaagctaaagat 
gcattacgtcaaatgacacatttatctgatgcacaaaaacaaagtattactggtcaaatt 
gatagcgcgacacaagtaactggcgttcaaagtgtgaaagacaacgcgacaaatcttgat 
aatgcaatgaatcaacttcgaaatagtattgcgaataaagatgatgtaaaagcgagtcaa 
ccatatgttgatgcagatagagataaacaaaatgcatacaatacagcagttacaaatgct 
gaaaatatcattaatgcaacgagtcagccgacacttgatccatctgcagtaacacaagca 
gc taat caagtgagcac taacaaaac tgcgc ttaatggtgcacaaaac t tagcgaat aaa 
aagcaagaaacgactgctaacatcaaccaattaagtcatttaaataatgctcaaaagcaa 
gatttaaatacgcaagtgacaaatgcaccaaatattagcacagtaaatcaagtgaaaact 
aaagctgaacaattagatcaagcaatggaacgtttaatcaacggaatccaagacaaagat 
caagtgaaacaaagtgttaactttacagatgcagatccagaaaaacaaacagcatacaac 
aatgcggtaactgctgctgaaaatattattaatcaagcaaatggtacaaatgcgaaccaa 
tcacaagttgaagcagcactttcaactgtaacaactacgaaacaagcgttgaatggtgat 
agaaaagtaacagatgctaaaaacaatgcaaaccaaacattatctacgttagataactta 
aacaatgcacaaaaaggtgctgttactggaaacatcaatcaagcgcacactgtagctgaa 
gtaacgcaagccattcaaaccgctcaggaactgaatacagcgatgggtaacttgaaaaat 
age t tgaa tga taaagacac tacact tggcagt caaaac t ttgcagatgcagatccagag 
aagaaaaatgcatacaatgaagcggttcataatgctgaaaatattttaaataaatctaca 
ggtacgaacgtgcctaaagatcaagttgaagcagctatgaatcaagtgaatgc tacaaaa 
gcagcgcttaatggtactcaaaaccttgaaaaagctaaacaacacgcaaatacagcaatt 
gacggtttaagccatttaacaaatgcacaaaaagaggcattaaaacaattggtacaacaa 
tcgactactgttgcagaagcacaaggtaatgagcaaaaagcaaacaatgttgatgcagca 
atggacaaattacgtcaaagtattgcagataatgcgacaacaaaacaaaaccaaaattat 
actgatgcaagtcagaataaaaaggatgcgtacaataatgctgtcacaactgcacaaggt 
attattgatcaaactacaagtccaactttagatccgactgttatcaatcaagctgctgga 
caagtaagcacaactaaaaatgcattaaatggtaatgaaaacctagaggcagcgaaacaa 
caagcgtcacaatcattaggttcattagataacttaaataatgcgcaaaaacaaacagtt 
actgatcaaattaatggcgcgcatactgttgatgaagcaaatcaaattaagcaaaatgcg 
caaaacttaaatacagcgatgggtaacttgaaacaagcgatagctgacaaagatgctacg 
aaagcgacagttaacttcactgatgcagatcaagcaaaacaacaagcatataacactgct 
gttacaaatgctgaaaatatcatttcaaaagctaatggcggcaatgcaacacaagctgaa 
gttgaacaagcaatcaaacaagttaatgctgcaaaacaagcattaaatggtaatgccaac 
gttcaacatgcaaaagacgaagcaacagcattaattaatagctctaatgaccttaaccaa 
gcacaaaaagacgcattaaaacaacaagttcaaaatgcaactactgtagctggtgtaaac 
aatgttaaacaaacagcacaagagttaaacaatgctatgacacaattaaaacaaggcatt 
gc aga ta aagaacaaacaaaagc tga tgg taac 1 1 tg tc aatgc aga tec tga taagcaa 
aatgcatataatcaagcagtagcgaaagctgaagcattaattagtgctacgcctgatgtt 
gtcgttacacctagcgaaattactgcagcgttaaataaagttacgcaagctaaaaatgat 
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ttaaatggtaatacaaacttagcaacggcgaaacaaaatgttcaacatgctattgatcaa 

ttgccaaacttaaaccaagcgcaacgtgatgaatacagcaaacaaatcacgcaagcaaca 

cttgtaccaaacgtcaatgctattcaacaagcggcgacaacgcttaatgacgcgatgaca 

caattgaaacaaggtattgcgaataaagcacaaattaaaggtagcgagaactatcacgat 

gctgatactgacaagcaaacagcatatgataatgcagtaacaaaagcagaagaattgtta 

aaacaaacaacaaatccaacaatggatccaaatacaattcaacaagcattaactaaagtg 

aatgacacaaatcaagcacttaacggtaatcaaaaattagctgatgccaaacaagatgct 

aagacaacacttggtacactagatcatttaaatgatgctcaaaaacaagcgctaacaact 

caagttgaacaagcaccagatattgcaacagttaataatgttaagcaaaatgctcaaaat 

c tgaataa tgc ba tgac taac t taaacaa tgca t tacaaga taaaac tgagaca t taaa t 

agcattaactttactgatgcagatcaagctaagaaagatgcttatactaatgcggtttca 

catgcagaaggtattttatctaaagcaaatggcagcaatgcaagtcaaactgaagtggaa 

caagcgatgcaacgtgtgaacgaagcgaaacaagcattgaatggtaatgacaatgtacaa 

cgtgcaaaagatgcagcgaaacaagtgattacaaatgcaaatgatttaaatcaagcgcaa 

aaagatgcattaaaacaacaagtcgatgctgcgcaaactgttgcaaatgtaaacacgatt 

aagcaaacagcacaaga 1 1 taaa tcaagcaa tgacacaa t tgaaacaagg ta t tgcaga t 

aaagaccaaactaaagcaaatggtaactttgtcaatgctgatactgataagcaaaatgct 

tacaacaatgcggtagcacatgctgaacaaataattagtggtacaccaaatgcaaacgtg 

gatccacaacaagtggc tcaagcgt tacaacaagtgaatcaagc taaggg tga 1 1 taaac 

ggtaaccataacttacaagttgctaaagacaatgcaaatacagccattgatcagttacca 

aacttaaatcaaccacaaaaaacagcattaaaagaccaagtgtcgcatgcagaacttgtt 

acaggtgttaatgctattaagcaaaatgctgatgcgttaaataatgcaatgggtacattg 

aaacaacaaattcaagcgaacagtcaagtaccacagtcagttgactttacacaagcggat 

caagacaaacaacaagcatataacaatgcggctaaccaagcgcaacaaatcgcaaatggc 

ataccaacacctgtattgacgcctgatacagtaacacaagcagtgacaactatgaatcaa 

gcgaaagatgcattaaacggtgatgaaaaattagcacaagcgaaacaagaagctttagca 

aatcttgatacgttacgcgatttaaatcaaccacaacgtgatgcattacgtaaccaaatc 

aatcaagcacaagcgttagctacagttgaacaaactaaacaaaatgcacaaaatgtgaat 

acagcaatgagtaacttgaaacaaggtattgcaaacaaagatactgtcaaagcaagtgag 

aactatcatgatgctgatgccgataagcaaacagcatatacaaatgcagtgtctcaagcg 

gaaggtattatcaatcaaacgacaaatccaacgcttaacccagatgaaataacacgtgca 

t taac tcaagtgac tga tgc taaaaatggcttaaacggtgaagc taaa ttggcaactgaa 

aagcaaaatgctaaagatgccgtaagtgggatgacgcatttaaacgatgctcaaaaacaa 

gcattaaaaggtcaaatcgatcaatcgcctgaaattgctacagtgaaccaagttaaacaa 

acagcaacgagcctagatcaagcaatggatcaattatcacaagctattaatgataaagct 

caaacattagcggacggtaattacttaaatgcagatcctgacaaacaaaatgcgtataaa 

caggcagtagcaaaagctgaagcattattgaataaacaaagtggtactaatgaagtacaa 

gcacaagttgaaagcatcactaatgaagtgaacgcagcgaaacaagcattaaatggtaat 

gacaat t tggcaaatgcaaaacaacaagcaaaacaacaat tggcgaac ttaacacac t ta 

aatgatgcacaaaaacaatcatttgaaagtcaaattacacaagcgccacttgttacagat 

gtcactacgattaatcaaaaagcacaaacgttagatcatgcgatggaattattaagaaat 

agtgttgcggataatcaaacgacattagcgtctgaagattatcatgatgcaactgcgcaa 

agacaaaatgactataaccaagctgtaacagctgctaataatatcattaatcaaactaca 

tcgcctacgatgaatccagatgatgttaatggtgcaacgacacaagtgaataatacgaaa 

gttgcattagatggtgatgaaaaccttgcagcagctaaacaacaagcaaacaacagactt 

gatcaattagatcatttgaataatgcgcaaaagcaacagttacaatcacaaattacgcaa 

tcatctgatattgctgcagttaatggtcacaaacaaacagcagaatctttaaatactgcg 

atgggtaacttaattaatgcgattgcagatcatcaagccgttgaacaacgtggtaacttc 

atcaatgctgatactgataaacaaactgcttataatacagcggtaaatgaagcagcagca 

atgattaacaaacaaac tggtcaaaatgcgaaccaaacagaagtagaacaagc tat tac t 

aaagttcaaacaacacttcaagcgttaaatggagaccataatttacaagttgctaaaaca- 

aatgcgacgcaagcaattgatgctttaacaagcttaaatgatcctcaaaaaacagcatta 

aaagaccaagttacagctgcaactttagtaactgcagttcatcaaattgaacaaaatgcg 

aatacgcttaaccaagcaatgcatggtttaagacagagcattcaagataacgcagcaact 

aaagcaaatagcaaatatatcaacgaagatcaaccagagcaacaaaactatgatcaagct 

gttcaagccgcaaataatattatcaatgaacaaactgcaacattagataataatgcgatt 

aa t c aagcagcgacaac tg tgaatacaacgaaagcagca t tac atggtgatgtgaag tta 

caaaatgataaagatcatgctaagcaaacggttagtcaattagcacatctaaacaatgca 

caaaaacatatggaagatacgttaattgatagtgaaacaactagaacagcagttaagcaa 

gatttgactgaagcacaagcattagatcaacttatggatgcattacaacaaagtattgct 

gacaaagatgcaacacgtgcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaa 

tcctatgatgaagcagttcaaaatgctgagtctatcattgcaggattaaataatccaact 

atcaataaaggtaatgtatcaagtgcgactcaagcagtaatatcatctaaaaatgcatta 

gatggtgttgaacgattagctcaagataagcaaactgctggaaattctctaaatcattta 

gatcaattaacaccagctcaacaacaagcgctagaaaatcaaattaataatgcaacaact 

cgtggcgaagtagcacaaaaattaactgaagcacaagcacttaaccaagcaatggaagct 

ttacgtaatagcattcaagatcaacagcaaacggaagcgggtagcaagtttatcaatgaa, 

gataaaccacaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaat 

caaactaacaatccaacgct tga taaagcacaagttgaacaattgacacaagctgt taac 

caagctaaagataacctacacggtgatcaaaaacttgcagacgataaacaacatgcggtt 

actgatttaaatcaattaaatggtttgaataatccgcaacgtcaagcacttgaaagccaa 

ataaacaacgcagcaactcgtggcgaagtagcacaaaaattagctgaagcaaaagcgctt 

gatcaagcaatgcaagcattacgtaatagtattcaagatcaacaacaaacagaatctggt 

agcaagtttatcaatgaagataaaccgcaaaaagatgcttaccaagcagcagttcaaaat 

gcaaaaga 1 1 taa t taaccaaacaggtaatccaacac tcgacaaa tcacaagtagaacaa 

ttgacacaagcagtaacaactgcaaaagataatctacatggtgatcaaaaacttgctcgt 

gatcaacaacaagcagtaacaactgtaaatgcattgccaaacttaaatcatgcacaacaa 

caagcat taac tga tgcta taaa tgcagcgcctacaagaacagaggttgcacaacatgtt 

caaac tgc tac tgaac 1 1 gatcacgcga t ggaaacat tgaaaaa taaagttga tc aagtg 

aatacagataaggctcaaccaaattacactgaagcgtcaactgataaaaaagaagcagta 

gatcaagcgttacaagctgcagaaagcattacagatccaactaatggttcaaatgcgaat 

aaagacgctgtagaccaagtattaactaagcttcaagaaaaagaaaatgagttaaatggt 

aatgagagagtcgctgaagctaaaacacaagcgaaacaaactattgaccaattaacacat 

ttaaatgctgatcaaattgcaactgctaaacaaaacattgatcaagcgacgaaacttcaa 

ccaattgctgaattagtagatcaagcaacgcaattgaatcaatctatggatcaattacaa 

caagcagttaatgaacatgctaacgttgagcaaactgtagattacacacaagcagattca 

gataaacaaaatgcttataaacaagctattgctgatgctgaaaatgtattgaaacaaaat 

gcgaataagcaacaagtggatcaagcacttcaaaatattttaaatgcaaaacaagcatta 

aatggtgatgaacgtgtagcacttgctaaaacaaatggtaaacatgacatcgaccaattg 

aatgcattaaacaatgctcaacaagatggatttaaaggtcgcatcgatcaatcaaacgat 

ttaaatcaaatccaacaaattgtagatgaggctaaggcacttaatcgtgcaatggatcaa 

ttgtcacaagaaatcactgacaatgaaggacgcacgaaaggtagcacgaactatgtcaat 

gcagatacacaagtcaaacaagtatatgatgaaacggttgataaagcgaaacaagcactt 
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gataaatcgactggtcaaaacttaactgcaaaacaagttatcaaattaaatgatgcagtc 
actgcagctaagaaagcattaaatggtgaagaaagacttaataatcgtaaagctgaagca 
ttacaaagattggatcaattaacacatctaaacaatgctcaaagacaattagcaatccaa 
caaattaataatgctgaaacgctaaataaagcatctcgagcaattaatagagcaactaaa 
ttagataatgcaatgggtgcagtacaacaatatattgacgaacagcaccttggtgttatc 
agcagcacaaattacatcaatgcagatgacaatttgaaagcaaattatgataatgcaatt 
gcgaatgcagcacatgagttagataaagtgcaaggtaatgcaattgcaaaagctgaagca 
gagcaattgaaacaaaatattatcgatgctcaaaatgcattaaatggagaccaaaacctt 
gcaaatgccaaagataaagcaaatgcgtttgttaattcgttaaatggattaaatcaacag 
caacaagatcttgcacataaagcaattaacaatgccgatacfcgtatcagatgtaacagat 
attgttaataatcaaattgacttaaatgatgcaatggaaacattgaaacatttagttgac 
aatgaaattccaaatgcagagcaaactgtcaattaccaaaacgctgacgataatgctaaa 
acaaacttcgatgatgccaaacgtctagcaaatacattgctaaatagtgataacacaaat 
gtgaatgatatcaatggcgcaatccaagcagtcaatgatgcaatccataatcttaatggt 
gatcaacgactacaagatgctaaagacaaggcaattcaatctattaatcaagctttagct 
aataagctaaaagaaatcgaagcttcaaatgcgacggatcaagacaagcttattgcgaaa 
aataaagcagaagaattggcaaacagcatcatcaacaacattaataaagcaacaagtaat 
caggctgtatctcaagttcaaacagcaggcaaccacgcgattgaacaagtgcatgccaat 
gaaataccaaaagcaaaaattgatgccaataaagacgttgataagcaagttcaagcatta 
attgacgaaattgatcgaaatccaaatctaacagataaggaaaaacaagcacttaaagat 
cgtattaatcaaatacttcaacaaggtcataacggcattaacaatgcgatgactaaagaa 
gaaattgaacaagccaaagcacaacttgcgcaagcattacaagacatcaaagatttagtg 
aaagctaaagaagatgcgaaacaagatgttgataaacaagttcaagctttaattgacgaa 
atcgatcaaaatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaat 
caaatacttcaacaaggtcatarcgacattamcaatgcgatgacaaaagaagcaattgaa 
caagcaaaagaacgtttagcgcaagcattgcaagacatcaaagatttagtgaaagctaaa 
gaagatgcgaaaaatgatattgataaacgtgtacaagctttaattgacgaaatcgatcaa 
aatccaaatctaacagataaggaaaaacaagcacttaaagatcgaattaatcaaatactt 
caacaaggtcataacgacat taacaatgcgc tgac taaagaagaaattgagcaggcaaaa 
gcacaacttgcacaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaaaatgcaataaaagccttagctaatgcgaagcgtgatcaaatcaattcaaatccagat 
t taacacc tgagcaaaaagcaaaagcgc tcaaagaaat tgacgaagc tgaaaaacgagca- 
ctacaaaacgttgagaatgctcaaactatagatcaattaaatcgaggattaaacttaggt 
ttagatgacattagaaatacacatgtatgggaggttgatgaacaacctgctgtaaatgaa 
atttttgaagcaacacctgagcaaatcctagttaatggtgaactcattgtacatcgtgat 
gacatcattacagaacaagatattcttgcacacataaacttaattgatcagctttcagca 
gaagtcatcgatacaccatcaactgcaacgatttctgatagcttaacagcaaaagttgaa 
gttacattgcttgatggatcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaa 
gaattgtcagtagtcaaacaacaggcaattgaatcaatcgaaaatgcggcacaacaaaag 
attaatgaaatcaataatagtgtgacattaacactggaacaaaaagaagctgcaattgca 
gaagttaataagcttaaacaacaagcaattgatcatgttaacaatgcacctgatgttcat 
tcagttgaagaaattcaacaacaagaacaagcgcatattgaacaatttaatccagaacaa 
tttacgattgaacaagcaaaatcaaatgcaattaaatcgattgaagatgcaattcaacat 
a tgat tga tgaaa tcaaagc t cgtac tgatc t aacagataaagagaagcaagaagc tat t 
gctaagttaaatcaattaaaagaacaagcaattcaagcgattcaacgtgcgcaaagcatc 
gatgaaataagtgagcaattggaacaatttaaagctcaaatgaaagcagctaatccaaca 
gcaaaagaactagctaaacgcaagcaagaagctattagtagaattaaagacttttcaaat 
gaaaaaataaatagtattcgaaatagtgaaattggcacagctgatgaaaaacaagcagca 
atgaatcaaattaacgaaattgtgcttgaaacaattagagatattaataatgcgcataca 
ttacagcaagttgaggctgcattgaacaatggtattgctcgaatttcagcagtacaaatt 
gtaaca tc tgatcgtgc taaacaa tcgtcaagtac tggaaa tgaatc taatagccat t ta 
acaattggttatggaactgcaaatcatccatttaacagttcgactattggacataaaaag 
aaacttgatgaagatgatgacattgatccacttcatatgcgtcactttagtaataatttc 
ggtaatgttattaaaaacgctattggtgtggtgggtatctctggtttactagctagtttc 
tggttcttcattgccaaacgtcgtcgtaaagaagatgaagaggaagaattagaaataaga 
gataataataaagattcaataaaagagactttagacgatacaaaacatttaccactttta 
tttgcgaaacgtcgcagaaaagaagatgaagaagatgttactgttgaagaaaaagattcg 
ctaaataatggcgagtcactcgataaagttaaacatacgccgttcttcttaccaaaacgt 
cgtcgtaaagaagatgaagaagatgtggaagttacaaatgaaaacacagatgaaaaagtg 
t tgaaaga taacgaaca 1 1 caccac tc 1 1 a t tcgcaaaacgacgcaaaga taaagaggaa 
gatgttgaaacaacaactagtattgaatctaaagatgaggacgttcctttattattggct 
aaaaagaaaaatcaaaaagataaccaatccaaagacaaaaagtcagcatcaaaaaatact 
tctaaaaaggtagcagctaaaaagaagaaaaagaaagctaagaaaaataaaaaataa 
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vnyrdkiqkf s i rky tvg t f s tvi at 1 vf Igf ntsqahaae tnqpas wkqkqqsrmeqt 
enresqvqnsqnsqngqslsa theneqpni sqanl vdqkvaqs s t tndeqpasqnvntkk 
ds ataa t tqpdkeqskhkqnesqs ankngndnraahvenheanwt asdssdngnvqhdr 
nelqaf fdanyhdyrf idrenadsgtfnyvkgifdkintllgsndpinnkdlqlaykele 
qaval ir tmpqrqqts rrsnr iqtrsvesraaeprsvsdyqnans syyvenandgsgypv 
gtyinasskgapynlpttpwntlkasdskeialmtakqtgdgyqwikfnkghaphqnmi 
fwfalpadqvpvgrtdfvtvnsdgtnvqwshgagagankplqqroweygvndphrshdfki 
rnrsgqviydwptvhiysledlsrasdyfseagatpatkafgrqnfeyingqkpaespgv 
pkvyt f igqgdasy t i s f k tqgp tvnklyyaaggral eynql f mysqlyves tqdhqqrl 
nglrqwnrtyr ig 1 1 krvevsqgnvqtkkvl es tnlniddf vddp 1 syvktpsnkvlgf 
ysnnan tnaf xpggaqqlneyql sql f tdqklqeaartmp i rlmigf dypdaygnse tl 
vpvnltvlpeiqhnikf fknddtqniaeJcpfskqaghpvfyvyagnqgnasvnlggsvts 
iqplrinl tsnenf tdkdwqi tgiprtlhiens tnrpnnarerniel vgnl lpgdyf gti 
r f grkeql f eirvkphtpti tttaeqlrgtalqkvpvnisgipldpsalvylvaptnqtt 
nggs eadqipsgyt i 1 atgtpdgvhnti ti rpqdywf ippvgkqirawyynkwasnm 
snavtilpddipptiiinpvginakyyrgdevnftmgvsdrhsgiknttittlpngwtsnl 
tkadknngs 1 s i tgrvsmnqa f nsdi t f kvs atdnvnnt tndsqs khvs ihvgki sedah 
pi vl gntekwwnptavsndekqsi i taf mnknqnirgyl as tdpvtvdnngnvtlhyr 
dgss t tldatnvmtyepwkpeyqtvnaakhatvt i akgqs f s igdikqyf 1 1 sngqpip 
sg t f tni t sdrt ip taqe vsqmnagtqlyhi ta tnayhkdsedf yi slkiidvkqpegdq 
rvyr ts tydl t tdeiskvkqaf inanrdvi t laegdi svtntpnganvs ti tvninkgrl 
tksfasnlanninflrvAmfpqdytvt:wtJiakianrptdgglswsddhksliyrydatlgt 
qi t tndil tmlka t ttvpglrnni tgneksqaeaggrpnf r 1 1 gysqsna t tdgqrqf tl 
ngqviqvldiinpsngyggqpvtnsntranhsnstvvnvnepaangagaftidhvvksns 
thnasda vykaglyl tpygpkqyvehlnqn tgn t tdainiy f vps dl vnp t is vgny tnh 
qvfsgetftotitandnfgvqsvtvpntsqitgtvdnnhqhvsatapnvtsatnktinll 
a tdt sgnta t ts f nvtvkplrdkyrvg tss taanpvriani snnatvsqadqt t i insl t 
f te tvpnr syarasanei tsktvsnvs rtgnnanv tvtvtyqdgt ts tvtvpvkhvipei 
vahshy tvqgqdf pagngs sasdy f klsngsdi adati twvsgqapnkdntrigedi tvt 
ahi 1 idget tpi tktatykwr tvpkhvf e targvlypgvsdmydakqyvkpvnnsws tn 
aqlmnfqfvgt^gpnkdvvgistrlirvtydnrqteciltilskvkpdppridansvtyka 
gl tnqeikvnnvlnns svkl fkadntplnvtni thgsgf ss wtvsdalpnggikakss i 
smnnvty t tqdehgqwtvtrne s vdsnds a tvtvtpqlqa t tegavf ikggdgf df ghv 
erfiqnpphgatvawhdspdtwkntvgnthktavvtlpngqgtrnvevpvkvypvanaka 
psrdvkgqnl tngtdamnyi t f dpn tn tngi taawanrqqpnnqqagvqhlnvdvtypgi 
g aakrvpvtvnvyqf e f pqt tytttvggtlasgtqasgyahmqnatglp tdgf tykwnrd 
ttgtndanwsaimilq)nvakwnakydviynghtfatslpakfvvkdvqpakptvtetaag 
ai t i apganq tvn thagnvt tyadkl vi knignwtt f trmn t spwvkeas aatvagi a 
gtnngi tvaag t f npadtiqwatqgsge tvsdeqrsddf twapqpnqat tkiwqnghi 
di tpnnpsghl inp tqamdi ay t ekvgngaehsk tinwrgqnnqwt i ankpdyvt 1 daq 
tgkvt f nantikpnssi ti tpkagtghsvs snps tl tapaahtvntteivkdygsnvtaa 
einnavqvankr tatikngtantp tnlaggs ttt ipvtvtyndgs teevqesi f tkadkre 
1 i taknhlddpvs tegkkpgti tqynnamhnaqqqintakteaqqvinneratpqqvsda 
ltkvraaqtkidqakallqnkednsqlvtsknnlqssvnqvpstagmtqqsidnyriakJcr 
eae tei taaqrvidngda taqgisdekhrvdnal talnqakhdl tadthaleqavqqlnr 
tgt ttgkkpas i taynnsiralqsdl tsaknsanaiiqkpi rtvqevqsal tnvnrvner 
ltqainqlvpladnsalktaktkldeeinksvttdgmtqssiqayenakragqtestnaq 
nvinngdatdqqiaaektkveekynslkqaiagltpdlaplqtaktqlqadidqptsttg 
mts as iaaf neklsaar tkiqeidrvlashpdvati rqnvtaanaaksaldqarngl tvd 
kaplenaknqlqysidtqtsttgrotqdsinaynakltaariakiqqinqvlagsptveqin 
tnts tanqaksdldharqal tpdkaplqtaktql eqsinqp tdt tgmttaslnaynqklq 
aarqkl teinqvlngnp tvqnindkvteanqakdqln tarqgl t ldrqpal ttlhgasnl 
nqaqqnnftqqinaaqnhaaletiksnitalntamtklkdsvadnntiksdqnytdatpa 
nkqaydnavnaakgvigettaptmdvntvnqkaasvkstkdaldgqqnlqrakteatnai 
thasdlnqaqknaltqqvnsaqnvqavndikqttqslntamtglkrgvanhnq^qsdny 
vnadtnkkndyimayiihandiingnaqhpvit^ 

qeantalghlimlnnaqrqnlqsqingahqidavntikqnatnlnsamgnlrqavadkdq 
vkr tedyadadtakqnaynsavs sae tiinqttnp tmsvddvnrats avtsnknalngye 
klaqsktdaaraidalphlimaqkadvksJdjiaasniagviitvJcqqgtdlntaiQgnlqga 
indeqttlnsqnyqdat^s)cktaytaavqaakdilnksngqnktkdqvteaiimqvnsa)m 
nldgtrlldqakqtakqqlimmUattaqktnltnqinsgttvagvqtvqsnantldqani 
ntlrqs i ankda tkas edyvdanndkqt aynnavaaae 1 1 inaasnpemnps t i tqkaeq 
vns sktalngdenlaaakqnaktylntl ts i tdaqknnl i sqi ts atrvsgvdtvkqnaq 
hidqairiaslqngiimesqvkssekyrciadtnkqqeydnaitaakailiikstgpntaqnav 
eaalqrvnnakdalngdakliaaqnaakghlgtl tni ttaqmdl tnqi sqatnlagves 
vkqnansldgamgnlqtaindksgtlasgnfldadeqkmaynqavsaaetilnkqtgpn 
taktaveqalnnvnnalchaliigtqnlnnakqaaitaingasdlnqkqkdalkaqangaqr 
vsnaqdvqhna telntamgtlkhaiadktnt las skyvnads tkqnayt tkvtnaehi i s 
gtp twttpsevtaaanqvns akqelngderlr eakqnantaidal tqln tpqkakl keq 
vgqanr ledvqtvqtnggalnnamkglrds iane t tvktsquy tdaspnnqs tynsavsn 
akgiinqtnnp tmdtsai tqattqvnnaknglngaenl rnaqntakcpilntlshl tnnqk 
saissqidraghvsevtatknaatelntqragnleqaihdqntvkqsvkftdadkakrday 
tnavsraeai lnktqgantskqdveaaiqnvs saknalngdqnvtnaknaaknalnnl t s 
innaqkrdlttkidqattvagveavsntstqlntamanlqngindktntlasenyhdads 
dkktaytqavtnaenilnknsgsnldktavenalsqvanakgalngnhnleqaksnantt 
inglqhlttaqkdklkqqvqqaqnvagvdtvkssantlngamgtlrnsiqdntatkngqn 
yldaternktnynnavdsangvina tsnpnmdanainqi atqvts tknaldgthnl tqak 
qtatnaidgatnlnkaqkdalkaqvtsaqrvanvtsiqqtanelntaragqlqhgiddena 
tkqtqkyrdaeqskktaydqavaaakailnkqtgsnsdkaavdralqqvtstkdalngda 
kl aeakaaakqnl g t lnhi tnaqr t dl egqnnqa t tvdgvn tvktnan 1 1 dgamnsl qgs 
indkdatlrnqnyl dadeskrnaytqavtaaegi lnkqtggn tskadvdnalnavtraka 
alngadnlrnakt s atnt idglpnl tql qkdnlkhqveqaqnvagvngvkdkgnt lntam 
gal r tsiqndnttktsqnyldasdsiiknnyntavnnangvinatanpnmdanainginanq 
vnttkaalngaqnlaqaktnatntdLnnahdlnqkqkdalktqvrmaqrvsdannvqhtat 
elnsamtalkaaiadkertkasgnyvnadqekrqaydskvtnaeniisgtpnatltvndv 
nsaasqvnaaktalngdnnlrvakehanntidglaqlnnaqkaklkeqvqsattldgvqt 
vkns sqtlntamkglrds ianea tikagqny tdaspnnrneydsavtaakai inqt snp t 
mepn t i tqvt sqvt tkeqalngarnlaqakt taknnlnnl ts innaqkdal tr sidgat t 
vagvnqe taka telnnamhslqnginde tqtkqtqkyldaeps kks aydqavnaakai 1 1 
kas gqnvdkaaveqalqnvns tktalngdaklneakaaakq tl g 1 1 thinnaqrtaldne 
i tqa tnvegvn tvkakaqqldgamgqle ts i rdkdt t lqsqnyqdaddakr taysqavna 
aa ti Ink taggntpkadveramqavtqantalngdqnldrakqaantai tnasdlntkqk 
ealkaqvtsagrvsaangvehtatelntamtalkraiadkaetkasgnyvnadankrqay 
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441. 


atgttctttgatgatgctaaagaagcatcaagagtacttgaaataacattgacgaaaaga 
gatgctaaaaaagaaaatcctattccgatgtgtggcgtaccatatcattctgctgataat 
tacattgaaacattgattaataaggggtataaggtcgctatatgtgaacaaatggaagat 
ccaaagcaaacaaaaggaatggttagaagagaagttgtaagaatcatcacaccaggaact 
g t ta tgga tcaaaa t ggta tgga tgaaaagaaaaa taa t ta ta 1 1 1 taag 1 1 1 ta tcgaa 
aatgaagaatttggattatgctattgtgatgtttctacaggagaactcaaagtaactcat 
ttcaaagatacagcaaccttgcttaatgagattacaacaattaatcccaatgaaatcgtc 
a t aaagc aagc tc ta t c t gaagaa 1 1 aaaaagac aaa t c aac a tga taac tgagacga 1 1 
actgttcgcgaagatatatctgatgaagattatgatatgaatcagttgacacatcagtta 
atgcatgacacaactcaattattgttagattacattcatcacacacaaaagcgagattta 
tctcatattgaggaagtaattgaatatgctgcagttgattatatgaagatggattattat 
gcgaagcgaaatttagagctgacagagagcatacgattaaaatcaaaaaaagggactttg 
ttatggttaatggatgagacaaaaacaccgatgggtgctagacgtttaaagcagtggatt 
gatcgtccattaattaataaacaacaaatcaacgacagattaaatattgttgaagagttt 
atggaccgttttattgaaagagatacattacgtaatcatttaaatcaagtgtatgacata 
gaacgactagtaggaagagtgagttatggaaacgtaaatgcaagagatttaatacaactt 
aagcattctatatccgaaatacctcacattaaagcattactcaatgaattgggtgcacaa 
actaccacgcaatttaaagaattagaacctttagatgacttgttacaaattttagaagaa 
agtttagttgaagaaccacctatttccatcaaagatggaggattatttaaaaatggcttc 
aacgcgcaacttgatgaatatttagaagcttcaaaaaatggtaaaacttggcttgcagaa 
ttacaagctaaggaacgtgaacgtacaggtattaagtcattgaaaattagttttaataaa 
gtgtttggttattttattgaaattacacgtgcaaacttaaataattttcaacctgaagcg 
tttggctataatcgaaaacaaacattatctaatgctgaacgatttattacggatgaatta 
aaagaaaaagaagatataatacttggtgctgaagataaagcagtagagttagaatatgaa 
ttatttgttaaattacgagaacacattaaaacgtacactgaacgtttacaaaagcaagcg 
aaaatcatttcagaacttgattgtttacaaagttttgctgaaattgctcaaaaatataat 
tatgtcaaacctacatttagtgatgataaagttttacatttagaaaactcaagacatcct 
gttgttgagagagtgatggattataatgattatgtacctaatgattgccatcttgatgat 
gaaacgtttatttatctcattacgggacctaatatgtcaggtaagtcaacatatatgaga 
caagttgctataataagtatcatggctcaaatgggagcatatgtaccatgtgattcagca 
acattacctatatttgatcaaatttttactaggattggtgcagcagatgatcttgtatca 
ggtaaaagtacatttatggtagaaatgttagaagctcaaaaagctttaacttatgctact 
gaaaatagtttaattatctttgacgaaataggaagaggtacatccacttatgatggtctt 
gcgttagcgcaagcgatgattgaatatgttgctcaaacttcccatgctaagacacttttc 
tcaacacattatcatgaattgacatcacttgatcaaatgcttaagtgtttaaaaaatgta 
catgttgctgcaaacgagtatcaaggtgaactgatatttttgcataaagtcaaagatggc 
gc tgtgga tga tagc tatggtat tcaagtggcaaaat tagcggat t tacc taa tgaagtc 
attgatagagcgcaagttatattaaatgcatttgagcaaaaaccttcgtatcaactctct 
catgagaatactgacaatcaacaaacggttccgtcgtataacgattttggtcgaacagaa 
gaagagcaatcagttatagaaacacatacatcaaatcataattatgagcaagcgaccttt 
gatttatttgatggttacaatcaacaaagtgaagttgaatgtcaaattcgagaattgaat 
c tatccaa tatgacaccat tggaagcc t taa tcaagc tgaatgaat tacaaagtcaa t ta 
aag 


442. 


mf f ddakeasrvlei tl tkrdakkenpipmc gvpyhs adnyi e t 1 inkgykvai ceqmed 
pkqtkgirtvrrewr ii tpgtvmdqngmdekknnyil s f ienee f glcycdvs tgelkvth 
f kdtat 1 lnei ttinpnei vikqal seelkrqinmi teti tvredi sdedydmnql thql 
mhdttql 1 l<frihhtqkrdlshieevieyaavdymki^ 

lwlmdetktpmgarrlkqwidrpldjikggindrlniveefmdrfierdtlrnhlnqvydi 
erl vgrvsygnvnardl iqlkhsi seiphikallnelgagt t tqf keleplddl lqi lee 
s 1 veeppis i kdggl f kng f naqldeyleaskngktwlaelqakerer tgikslkis f nk 
vf gy f iei tranlnnf qpeaf gynrkqt lsnaer f i tdelkekedi ilgaedkaveleye 
lfvklrehiktyterlqkqa3ciiseldclqsfaeiaqkynyvlq)tfsddkvlhlensrhp- 
wervmdyndyvpndchlddet f iyl i tgpnmsgks tymrqvai i simaqmgayvpcdsa 
tlpi f dqi f trigaaddl vsgks t fmvemleaqkal tya tensli i f deigrgts tydgl 
alaqamieyvaqt shaktl f s thyhel t s ldqralkclknvhvaaneyqge 1 i f lhkvkdg 
avddsygiqvakl adlpnevidraqvl lnaf egkpsyql shentdnqqtvpsyndf grte 
eeqsviethtsnhiiyeqatfdlfdgynqqsevecqirelnlsiuatplealikliielqsqlk 
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443. 


atgattccaactaaacctcatgatgtgatttggacagatgcacaatggcaaagtatttat 
gcgaaaggacaggacatacttgttgctgctgcagcaggttccggtaaaacagccgttcta 
gttgagcgtattatacaacgtatactaagagatgatgtagatgtagatcggttactagtt 
gtaacatttacgaatttaagcgcacgtgagatgaagcatcgagttgataaacgtatacaa 
gaagcatcttttaaggatcctaacaatgaacatttaaagaatcagcgaatcaaaattcat 
caagcacagatttctactttacacagtttctgtttgaaattgattcagcagcattatgat 
gtattagatatcgatcctcattttagaacaagtagtgaagcggaaaatatattattatta 
gaacaaac t a t tga tga tg 1 1 1 tagaacaacac ta tgataaat taga tec tcac tt ta ta 
gaattaaccgaacaactatcatcagataggaatgatgatcaatttagaagtattattaag 
cagttatattttttcagtattgctaatcctcaaccatttgaatggctcaatcaattagcg 
caaccatacaaagaagaaaataaacagcaacaattaatgcagcttatcaatgatttagca 
atgatttttatgaaagcaggatatgaggaattacaaaaaagttatgacttattctcaatg 
atggaaagtgttgataagcagcttgaagttattgaaaccgaacgcatgtttattactaaa 
gctattgaaggtaaagtattaaatacagatgttatcacgcaacatgaatttatgagtcgt 
tttccggcaataaatagcaagataaaagaagcaaatgaaggcatggaagatgctttaaat 
gaagcaaaacaacattatgataaatataaatctttagttatgaaagtaaagaatgattat 
ttttctagaaatgcagaagatttgcaaagagatatgcaacaactcgcacctcgagtggct 
tatttagctcaaatagttcaagatgtgattcaatcatttggtgttcaaaaacgaagtcgt 
aatattttggatttttcagattatgaacattttgcattacgcattcttactaacgaagat 
ggctcaccttcgcgtatcgctgaaacgtatcgtgaacattttaaagaaatcctagttgat 
gagtatcaagatactaatagagtgcaagaaaaaatattatcttgtattaaaactggtgaa 
gaacacgatggtaacttgttcatggttggggatgtgaagcagtctatttataaatttaga 
caagctgatcctagtttatttattgaaaaatataatcgcttttctagtagtggaaatgaa 
agtggcttgcgcattgacttatcgcaaaactttcgttcgagacaggaagtgttatctaca 
accaattacttgttcaaacatatgatggatgaacaagtaggagaaatttcatatgatgat 
gcagcgcaattgtattttggtgcaccatatgacgaagtttcacatcctgttcaattacga 
gcacttgttgaggcaagttcagaaaatagtgacttaactggaagtgaacaagaagcgaat 
tacattgttgaacaagttaaagatattattaatcatcaaaacgtatacgatatgaaaaca 
ggtcaatacagaaaagcaacatataaagatatcgtaattttagagcgaagttttggtcaa 
gcgcgtaatcttcaacaagcttttaaaaataatgatatcccttttcacgtaaatagtaag 
gaagggtattttgagcaaactgaagtacgtcttgtgctttcatttttaagaacaatagat 
aatccacttcaagacatttatttagtgggattgatgcgttctgtaatatatcaatttact 
gaagaagaattagctgaaataagagttgtaagccctcatgatgattacttttatcaatct 
ataaaaaattatatgattgatgaaaaagctgattctagattggttgacaagttaaatcgt 
tttattcaggatatacaaaaatatcaaaattatagtcaaagtcaaccggtttaccaatta 
attgataaattttataatgatcattttgtaattcagtactttagcggtcttattggaggt 
aaaggtagaagagcaaatctgtatgggctatttaataaagctgttgaatttgaaaattca 
agtttcagaggtttattccaatttattcgttttattgatgagcttattgatcgtaaaaaa 
gattttggtgaagaaaatgtcgtaggtcctaacgataatgtggttagaatgatgacgatt 
cacagtagtaaaggattagaatttccatttgtaatttactcaggattatctaaaaaattc 
aacaaaggtgacctgaatgcaccagttattctaaatcaacaatatggtttaggtatggat 
tattttgatgtaaataaagatatggcttttccttcacttgcctctgtggcatatagagca 
ataaatgaaaaagaacttatatcagaagagatgcgtttaatctatgttgcgttgacacga 
gcaaaagagcaacttattttagttggaagagtcaaagatgaaaagtcgttaattaaatat 
gaacaattagctgtttcagacacacatatagcagttaatgaacgccttactgctaccaat 
ccatttgttctaatttatggtgttttggctaagcatcaatcgccttcattgccaaatgat 
caaagatttgaaagagatattgatcaattaaattctgaagtgaagccacgtgtatcaata 
gtgattgatcattatgaggatgtttcaactgaagaagtagtcaatgataatgaaataaga 
acaatcgaagaattaaaggccataaatactggtaatgaagatgtgaaaattaaaattcat 
caacagctttcttatgactatccttttaaagttaacacgatgaaaccafcctaaacagtcg 
gtatcagagttaaaacgtcaattagaaactgaagaaagtaatacaaattatgatagagta 
cgtcaatatcgtattggtgttgcatcatatgaaagacccaagtttcttacccaaacaaaa 
aaaagaaaagcaaatgaaatagggactttaatgcatacagtcatgcaacacttacctttt 
agagaacaacgtttaacaaaagacgaattatttcaatatatcgatcgattgattgacaaa 
caacttattgatgaagatgcaaaagaggatattagaatagatgagattatgcatttcatt 
gatggece tc tc ta ta tggaaatagc tcaagctgacaa tgt t ta tac tgaat tacc 1 1 1 1 
gtggtaaatcaaattaaagttgatggacttacaagtgaagatgaagatgtatccattatt 
caaggtatgattgatttaatatatgaaagtgacggacaattttactttgttgattacaaa 
acagatgcttttaatagaagaaaaggtatgagtgatgaagaaatagggaatcagctcaaa 
gaaaaatatcagatacaaatgacgtattatcgaaatactttagaaaccatacttaaacga 
cccgtaaagggttacttatattttttcaaatttggtacattagaaatagatgat 


444. 


miptkphdvivn;daqwqsiyakgqdilvaaaagsgktavlveriiqrilrddvdvdrllv 
vt f tnlsaremkhrvdkr iqeas f kdpnnehlknqr ikihqaqis tlhs f clkliqqhyd 
vldidphfrtsseaenillleqtiddvleqhydkltfehfielteqlssdrnddqfrsiik 
qly f f si anpqpf ewlnql aqpykeenkqqqlmql indlami fmkagyeelqksydl f sm 
mesvdkqlevietermf i tkai egkvlntdvi tqhefmsr f pains kikeanegmedaln 
eakqhydkyks 1 vmkvkndyf s rnaedl qrdmqql aprvayl aqivqdviqs f gvqkrsr 
ni ldf sdyehf air il tnedgspsri aetyrehfkei 1 vdeyqdtnrvqeki 1 s ciktge 
ehdgnl fmvgdvkqsiykf rqadpsl f iekynrf s ssgnesglridl sqnf rsrqevls t 
tnyl f khmmdGqvgei syddaaqlyf gapydevshpvqlralveass ensdl tgseqean 
y J. vt?y v A.UJ. inxiqii vycnnfc t gqyr KacyKuivi±ersrgqaiTixqqaxKijxicu.prnvnsK 
egyf eqtevrl vl s f lr tidnplqdiyl vglmrs viyqf teeelaeirwsphddy f yqs 
iknymidekadsrlvdklnrfiqdiqkyqnysqsqpvyqlidkfyndhfviqyfsgligg 
kgrranlygl fnkavef ens s f rgl f qf ir f idelidrkkdf geenwgpndnwrmmti 
hs skgl e f p f viy s gi skkf nkgdlnap vi lnqqyg 1 gntdy f dvnkdmaf ps 1 as vayxa 
inekeli seemrl iyval t rakeqli lvgrvkdekslikyeqlavsdthi avner 1 tatn 
p fvl iygvl akhqsps lpndqr f erdidqlnsevkprvs ividhyedvs teewndneir 
tieel3caintgnedvkikihqqlsydypfkvntan3q)skqsvselkrqleteesntaydrv 
rqyrigvasyerpkf 1 tqtkkrkaneigtlrohtvroqhlpf reqrl tkdel f qyidrlidk 
ql idedakedirideimhf idgplyme iaqadnvyt elpf wnqikvdgl tsededvsii 
qgmidliyesdgqfyfvdyktdaftirrkgmsdeeignqlkekyqiqratyyrntletilJcr 
pvkgylyf fkfgtleidd 


445. 


ctgtaccatcaaatggtgctacaatttctcctgaatctggtacaaatccgataccatcac 
ccatcatcttttcagagaaaactttatcaggtacttcagataacggtattatctcaccat 
gtccaggtgcgtaaatttctgtttctacaatatcttccacatgtacaggatcatctgaca 
cttcttcatcaattgttgtttcacttpgttttg 


446. 


lyhqmvl qf 1 lnl vqiryhhpss f qrklyqvlqi tvlshhvqvrkf 1 f Iqylphvqdhl t 
llhqllfhlvl 
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447. 


cgcatactttggtcatcactatgcgtaatccacaaaatggcaatccctttatctgctagt 
ttaaatataatttcttcaattttctttttattatgtgtatctaaagcgctagtagcttcg 
tccaataataaaacttcaggttcatacatgagttgtctagcgatggtaatacgttgttgc 
tctcccccagacatgtgctcaatt 


448. 


r i lws s 1 cvihkmaip 1 sas lni i ss i f f llcvskal vas snnk tsgsymscl amvircc 
sppdmcsi 


449. 


tcacgtactttacgcgctctactcttaatactccaaacaggcatgatgtgtggtttgtta 
tggtcatcatctgaaatcataataaaattcttttcacctttgtttgtcaatccgtatact 
tcgtcatattttgcgacatctttaataaactctctcattcttatatcatctaattcagac 
atcaactcatcagtcattttaactatatctacaatgtttccttcttcaccattattcaca 

u taau LaaaoLiLty LtaLi, uyyaLtaaayatLLCaLCCQLtLCataLyLC 

tcaatatctgctctaatgattttgtcg 


450. 


srtlralllilqtgrnmcgllwssseiiikffsplfvnpytssyfatslinslilissnsd 
inssviltistmfpssplftltktlspgskissisyvtkrsisalmils 


451. 


gcaggatttttgactaaagcagtacttaaatcaacttcatctctgtcatcaaacacttct 
tctacgacttcfcttacgtgcaatcactctaaatgaaccttcgtccatatttaattctact 


452. 


agfltkavlkstsslssntssttslraitlnepssifnstltflals 


453 . 


tatttctttataagctttttaattagactaatatcatgctcattgattaccgaaacaatt 
tcgatttgtccatttttagatataattgagccattaccaccaatcaaggtatcatccgca 
aattcaggaatgactggaagcaagtctctaatgggacgtgctgatgcaaacattacattg 


454. 


yf fisflirliscslitetisicpfldiieplppikvssansgmtgskslmgradanitl 


455. 


ttatcttcttctaaagctttaccttcaacgtcaacgtttggcaatactgcacctaaccat 
ttaggaaggtaccatgaagctttaccaaagagtttcgtcaatgctggaattaatgtcata 
cgtacgacgaatgcgtcgaataacacaccgaaacctaatgcgatacccattgacttaatt 
gcac tgtcat c ttggaagacgaatgcgatgaatacac tgaacataataagtgcagcagc t 
acgataacaggtccactttctttgatacctacacggattgaa 


456. 


1 s s skalpst s t f gntapnhlgryhealpksf vnaginvi r t tnasnntpkpnaipidli 
als swktnamn tlni i saaa t i tgpl s 1 ip trie 


457. 


tcatcaactgcttgcattaagtctaagattttttgttcgtattcagcatcgccttctaat 
gcttttaatgcagaaccagcgattacaggtacatcgtcacctgggaagtcatattcgctt 

ddLdaytCaLyadCttCCattCCaaCtaattC 

actttgtttaagaatacaactaatgctggtacaccaacgttacgtgataataagatgtgt 
tcacgagtttgtggcattggaccgtcagcagcagatacaactaagataccgccgtccatt 
tga 


458. 


ss tacikski f csys aspsnafnaepai tgt sspgksyslnksrt si s tnsnnsBSS tms 
t 1 f knt tnag tp 1 1 r dnkmc s rvcgigp saadt tkipp s i 


459. 


ttagaaccacctacacgacgagctttaacttctaatactggcatgatattattaattgct 
tcttcgaacacttctaatgcatcacgaccactacgttgttcaacaagatcaaatgcagaa 


460. 


lepptrraltsntgmilliassntsnasrplrcstrsnae 


461. 


aggaggcgaccgccccagtcaaactgcccgcctgacactgtctcccaccacgataagtgg 
tgcgggttagaaagccaacacagc 


462. 


r rrppqsncppdtvshhdkwcgl esqhs 


463. 


tgtgctattattccccctattgaaggacctaacccttcacctaaagctacaattgatcct 
ataaaaccaaaggctttgccttgtttttttcttgtaatatttctagctacaaccaccata 
atcagtgaagggaatgcagcagatcctactccttgtactaacctaccaaaaatcaaaata . 
aaaaag 


464. 


gccagtcacttctcgttccatttgattcaatacaaacaaattatcttgaacatcttccga 
agcactgtcgccagtatcttgcttttcttttgcttgttgtttatgatttattttcgcacg 
gtcaaattttttcttaactttctcattattaatgatttttgcttttacatggcattcaac 
cggaaaaggcatattttgagctttctcaaa 


465. 


tgt cgt a t taa t ac t gc c t tc ac cag ta t tgc t age at t tggatc ttgag 1 1 1 gt gcgt t 
tgctgctacaggtgctgctggttgcgctgctgctggagcattcgctggctgtgtttgatt 
tgccggtgttgcattattattaggtgttgcttggttatttccttgacctgcttggtttgc 
cggtgt tgc t tga 1 1 tccaggt tgtgct tgtgcagcgt tat fccgga tcagct tga t tacc 
ttgtccagctggttgtgtatttggttgtgctgctcctcctgctggattagcctgtccacc 
ttggtttgctggttgtactgctggttgtccttggttggcaggtgcagctggctgtgctgt 
aggattagcttgagcaccagcatttgcgttaggctgtgtattggcatcagctggttgtgc 
tggttgattttgtgcaggctgattttgctctgctgcagacgctgttgtcgggttagtaga 
tataaaagtaacagtggcaat 


466. 


atccaacgtttcaggaataaatgttttcaaaccactttgaaatggatcgcggtgttgtgc 
ttgatatactttgtagcgataacgtttacctacacaatcataacgacaatgaaaatcgtc 
atcgactgtaactacattgttgacataaatatcatcagg 


467. 


cggtataaaggtaaagcaaaatgcatcagcttgcttagaatgattgtcctttttttgata 
a tacrccrttCcattcrcaatcraccfCTeaciaacTcra hncrt~ t~ fcreaa acaaa tcra t- 1* t*crt-pi t-a t- t-r- 

actttc 


468. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa 

ay ay i_ L.a.a oaay uucicltciyciciyauy&aC-CclciaaOuaaauyy UL. Ucty C&yy aaaCL.U&gSX 

aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


469. 


atgctaactactttcgctgttgtactcattttcttcttacttccatcttcatttttattg 


470. 


ttgagcatctgcatcattattatcattcatgcgatcatttttgttcacattattaaaaat 
ggcattcaaaataacaat 


471. 


ttgcctataccaagtactagaagtgcaccaataattccagcaatcaatgcaacgatgact 
gttttaaaccatggaaatttaggtcttctgtatctaggtgtttggctatggtttgttgta 
gaa 


472. 


atgcttttgagttacttcataatactcatcagttttttgtgtatccttttgacttttatt 
tatttctttccacttaccagtatgactttctttttttacagttattttcagtttgtt 
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atgacttgtgaaaaactggaaaatttcttgaccagtagcaaagccggcaccaacgacaac 
accaacaaaggcaaatgccacaataatggactcttt 


474. 


ttgattgtcattagtaacgttattgccattattttgatttttatctgttttgtctgcact 

aUCaLCLCgLLgaCCattCLCtUCggttCCCgLCL 

ttcttggttattact 


475. 


atgtgcagaaattgcccagcattcaccagttgtttcattagggatatcatagttaaatgc 


476. 


gtggtatacaacgcaacgtatatgcatcttgtacacgtatttctgattgtcgcgtcgtta 
atgttgatccttctaaccaatcacgcatacgcgctgccacat 


477. 


gtgacaaatatcacactaaacagtgcatttgcagatgctacgataagcgtatttttatac 
caagtcaggtat 


478. 


ttgtgcagtagtagcttggttactattcttaagcttttgttctgcatctctcaactgttt 
aagtttttgatacgcatcttgtttacgttgatttgtacgtttatattgattttcagcttt 
tttaagttctgtattcga 


479 . 


ttgccttcttgtttatattgttcaacaagtgctttatgcttagcggactgcttctgtact 
tctgcatctctcaactgtttaagtttt 


480. 


caiippiegpnpspkatidpikpkalpcfflviflatttiisegnaadptpctmlpkiki 
kk 


A O T 


ashf s fhliqykqiilni f rstvas ill f fell fmiyf rtvkf f lnf li.ind.fc fymaf n 
rkrhilsflk 


482. 


c rin t af t s ias iwi 1 s 1 cvccyrccwl rc cws i rwlc 1 i cjtcc i i ixc c 1 vi s 1 tc lvc 
rcclisrlclcsvirislitlsswlciwlccsscwislstlvcwlycwlslvgrcswlcc 
rislstsicvrlcigiswlcwlilcrlillccrrccrvsryksnsgn 


483. 


iqrfrnkcfgttlkwiavlcliyfvaitftytiitt^nkividcnyivdiniir 


484. 


rykgkakci s 1 lrmi vl f li iaf hendgrrmvekqmici f t f 


485. 


mqeyqkslntlkkpinvpyeqetekvgglfskeiqetgnwisqkdfnefqkqikaaqdi 
sedyeyiksgralddkdkeirelcddllnkaverienaddnfnqlyenakplkenieialk 
1 lki 1 lkelervlgrnt f aervnkl tedepklnglagnldkkmnpelyseqeqqqeqqkn 
m jvl ui mm I J. 


486 . 


ml t-i-fawl i ff 11r»R<3f 1 1 
nix ULiav vixj-iii^bo in 


a an 
*&o f . 


lbiciiiiiiiaixi: vxixxjuigiv^iiiiii ,* 


488. 


lpip s tr s ap i ipaina tmtvlnhgnlgl lylgvwl wf we 


489. 


mllsyfiilisflcilltfiyffpltsmtfffysyfrfv 


490. 


mtc elclenf 1 tsskagtndntnkgkchnngl f 


491. 


livisnviaiilificfvctiilliiffgfclfmrrfiflflvit 


492. 


zncrncpaf tscf irdii vkef 


493. 


wynatyirihl vhvf 1 ivas 1ml il 1 tnhayalph 




VLHi t ins <x jl auat .l svl xyyvxy 


495. 


lcssslvtilkllfcisqlfkflirilftlictfilifsffkfcir 


496. 


lpsclycstsalcladcfctaslalfscawawllflsfcsaslnclsf 


497. 


caagtgctgaaaatgcttcagaacatcctcttgctgatgctattgttacttatgctaaag 
ataaaggtcttaatttacttgataatgacacttttaaatcaattccgggacatggtatta 

aagctacgattcatcaacaacaaatccttgtgggcaatcgaaaat | 


498. 


aagaggcttgttatgcagcaacacctgcaattcaacttgccaaagattatcttgctcaac 
gccctaacgaaaaggttcttgtcattgctagtgacacagctcgttatggtattcattctg 
gtggtgagcctactcaaggtgccggtgcagttgcaa 


499. 


ctgcgcctacgccagtttcagctattatgcacgctggtattgttaatgctggtggcgtta 
t tc t tacaege 1 1 1 1 c tc eggt a 1 1 1 aa tgacgaaa 


500. 


cgtttacgatatacttcatacatcattaaacttgcagccacagacgcgttcaagctattg 
acatgtccaaccattggaatcttaata 


501. 


tcaagcgtttttgctatacgacttactatcactttttctcgattttcaaatgttggatgc 
aaaaaacatatcaagggagccataataatgaagaaagaaataatagaatggattgtagcc 
ataatcgttgcaattgttatcgtcacacttgtgcaaaagtttttatttgcttcttataca 
g tcaaaggagcat c t aa t g tc at t ta tcac 


502. 


agatctgtaccacatattgtcgtcttaactatgcgaataatagcgtcagtactgctcgta 
atagttggcttctctttatccgtaagttgtgca 


503. 


actgccaataatatcatcagcttcataattacgcttaccaacatttacaaaaccaaactg 
atgggatatttctttaacataatcgaattgaggaataagttcatcaggaggtgctgggcg 
attttgtttatagccatcatacatttcatttctgaatgtttcttgccccatatcccaaca 
aactgctacgtgagtaggttcgatttccttgatagcgctaaaaatatgtcttacaaaacc 
ttgaataccatttgtaggaattcctttagaattgtacataaattgattgtg 


504 . 


ttcttttgtagattgactcaactcaactggctcaaatacttgtccgttagaatgctttac * 
atgtattttatgattttcagtataatgaatcatattgtaagtaccatttgt 


505. 


atttttatatctacatgcgggtgtagtacaacatcagcttggaaggctgaggttttgcca 
ttaagggttcgattcccatcacccgctccattt 


506. 


ctaaagaatatattgaggattgtatttattgctggtttgacagttttcttctctggtcct 
ggccaaacttattcaaacgcagcatttattgatgaatatattcaaacatttggatggagc 
cgtacagaagtt 


507. 


aggaattccaatcaaatgtaccaaacatttacagcggatattgtacttatatttatgatt 
attgtacttggaggacttgtagttcaagttccaatgccaattttagcaggtattatggtt 
atggtttctgagacaatctactgtttgcacctgat 


508. 


aatcaacgactcgaggaaacaatttcctctccccatcacagctcagcctta 
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509. 


atgaaacaatttttaaacatcactcaacgtaaatttatcgaatggttgattatcttatcc 
atttttatagttagcattcctaataaatggacattaatgatatctatcgctttatcttta 
ttacttcttaaaagaggggcgctaggtgtcgttcaattaatcatactttatatgctcaga 
tcgcaaatatacaccccatatgatacacaagagatggcgcattacatagtaagtatgaaa 
tatatcttgatttatgtaattggagtattttttctatttaaatatgtaaaacattggata 
agaaatgaaatgatattaagatttatcaagtctactatgattcttatgctactttatatc 
ataatgagtttagtcgtatctaatgatccgatagaatctattcttaaattgcttaacttc 
tttataccgctaattttgattgttatgtatgttagtttaataaaaaagataaagaatctc 
attaactggattaatcaatttatcacgctagtgattgcctttacttttttatttatagtt 
atagcgccaaaatcatatttaattgatgaggaatcacttagaagtgttttcaaggatgca 
cattcattcgcagttattcttgctatgggtctagttctatatatggtaacaataatcaaa 
caacaagattatgatgtattcaatttattattattaaatattggaatgatagagctctat 
ttatcaaattctcgtcatattttcatatctgttattttatgtctaatgcttctattaccg 
ttatctcacataaaaaagagaattaaacatcccataattggtgctatgatactaatggca 
attgctataataaatcaaccatatatttatcatctttttattaaactaatcttaaaaggg 
aagaatagccaagaggtctttatgccgagtgatatgaatattaaagctattgattatgcg 
ctaactgagcatccttttttaggaagcggttttggtataccaatgataaaagcgagttca 
gaaatacaa tact ttaatgtagcaacgagtaatatcatcttcggtatgattatctt tact 
ggaataataggacttactttatgtacgatatacatgcttcatatggtacttt.tagttact 
tttccaatgagtattactattttattatttttaatcactatctttgttaatatggattat 
attattttatttgattccgtggggctaggtatattgtgttatatattttggggaatatat 
ttaaaagaaggtatgtatcaatacaacaacggacaatgg 


510. 


atgacaaatcaaaaaactgtgggtctagtcgtcgctccaggtgttactgaacgccttgca 

gaaaatctcatacaagaaatgcctaaaatgttatctacacattatgatcatcagcaagaa ' 

tggatttttgatttagttacggatccgcttactggttttgctgaatctgtagatgaaatt 1 

tttgggaaagtagccgattatcacgataagagacaatgggattatgtgatagcaattaca 

gatttaccgatgtttgcggacaagcaagtgatggcattagatattaatatggaaaatggt 

gcagctatattctcatatccggcatttggctggcgtccagttaaaaaacgtttcaagcat 

gcgatttataatattattcaagaattaaatgaagctgaacaagaaagtcgtaattatgat 

aataataagcaaatagaaaattcagtaaaaaaacaatttccgctctctaaaatagataaa 

gaaacaa ta ta ta tgaaagaaacagactc t ta tcac t taagatat t ta tcaagt tcacgt 

tctagaggcatgtttcgccttgttagtggaatgacctttgcgaataatccattaaatatg 

atggcaagtttaagtaatatagtagctattgcatttactacaggtgcatttggacttgta 

tttacaacgatgtggcaaatggcttataacttttcaatgtggcgcttatttggaatttca 

attattgcgattattggaatgctaatatggataatgatgtcacatgatttatgggagcca 

gttaataaaagcaaccataagcatattacttggttatacaatcttacaacaataatgaca 

ttgatttttgccattataatttattatattattctttatttactattcttaattgctgaa 

atcgtattattgccatcaggattcttaggtcagcaagttggattgaaaggtcctgcaggc 

attgatttgtatttaagtattccatggtttgcagcttcaatttctacagttgcaggtgca 

ataggtgctggtttacttaatgatgaactcattaaagaaagcacatatggatatcgtcag 

cgtgtaagatacgaagaacaacgtcga 


511. 


atgaaattctgccctcattgtggaaatccgataaaaaaggaacagtcattttgtaataaa 

tcrtcroaaaacatttaaacracatccTacacaaacfajiaaafThfTaaa a t* a t* t*craa<^a ha^cr 
cgtgaacagcaatcgtatatttctcgtgaggaaagacaacatcatgattcaacattttat 
aaagaacaaaaacatactggttggctaattgtattatcaattatatttgtcttgttgata 
gcagcgctattgtatggtgcgtactatgcttacaatcattatattagtgatgagcaaagt 
caccaaacaacagagtctcagcaatcaaatgaaagtgatcaaaatagggaccaatccact 
ggtccaagcattgatgtttttagtgatgactttgatcaaggttatatgaagtcagcttca 
acaagtggatatagaggtg1:ttataatggaatgacacgtgaagaagttgaagataaattt 
ggaacatccaatggttctgtagaaagtttgaagtggagttacgaaacatatggtgattta 
gctgtagcctacgatgataatgaagttgttagcgtaggtgtagcacctaatcatatttca 
gaagatcaatttttaagtatgtataatgaaccggatgatagaaattcaagccaactcatt 
tatgatagtaacaaagataatgacttctctgtgttagctaatgttaaaaatggagatgtt 
actgtcattgaaaatgtaaatcaaatt 


512. 


atgttattgtttatcatagaaatcataatcatgattctagcgatattattaggattaaga 
actgctggtgcactgggatgtggcatctttgctatagtagcgcagcttatcatgatattt 
ggattccagttacctccaggttcagcaccagtgacggcagtgttaatcatattatctatt 
ggtatagcaggtggtacgttacaagccactggtggtattgactatttagtatacattgca 
tcacgtgtgattgaacgctttccaaaatcaattatatttatagcgccaatgattgtcttt 
gtctttgtttttggaattggtactgcaaatatagctctttcacttgaacctatcatagcg 
aaaactgcacaaaaagcacgaattcagcctaaacgcgcattaactgcttcggtacttaca 
gccaatttagccttactttgtagcccggcagcttctgctacagcttatattatttctgta 
ttagcagggtatgaaatatcgatgggcaagtatttaagtattgttttacctacagcttta 
attagtatgttaatgcttagtacattttgtacatttgtaggacgaaaagaacacgtgcgt 
ga t gag t c agaacgt 1 1 agt tc aga tgccagaag tcgaaa tcaaaaa t gac 1 1 1 1 c at ta 
aaagtaaaaataggtgttatctcattcctattatgtgtcatgggtattttaacgtttggc 
atatttcctaatctcatgccgcaattcaatgtgaatggagatgtagttaaagttgagatg 
actgaaattgttcagttctttatgtatctcagcgctacaatcaatttattattaataaaa 
atcaatacttctgatattctgtcatcgaatattacacaatctgcaatgggagcacttttt 
gcagttcttggcccaggttggttaggtgcaacaatatttaatgctccacataacttaaaa 
atattgaaaaatgatattgggtcaattattagtgaagtaccttggcttgttatcatactt 
gtttctgtagttgcaatgattgtcatttctcaaacagctacagcatcaattatggtgccg 
atagttatgagtttaggtatacctcccatctattttgttgcgatggtacaaacattaaat 
gtgaatttcgttattccagctcaaccgacactattatttgctgtagaactagatgaaaca 
ggtagaacaagacctacgagctttatgataccaggattttttgttataacagtatccgtc 
attacaggatttgttattaaaaccattttaggatat 
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dekvtaaeni vsgtp tp tl tpadvtnaatqvtnaktqlngnhnlevakqnan taidgl t s 
lngpqkakl keqvgqat t lpnvqtvrdnaqt In tamkglrds ianeatikagqny tdasq 
nkqtdynsavtaakaiigqttspsmnaqeinqakdqvtakqqalngqenlrtaqtnakqh 
lngl sdl tdaqkdavkrqiegathvnevtqaqnnadalntamtnlkngiqdqnt ikqgvn 
f tdadeakrnaytaavtqaeqiliikaqgpntskdgvetalenvqraknelngnqnvanak 
t taknalnnl t s innaqkealksqiegattvagvnqvs ttaseln tamsnlqngindeaa 
tkaaqkytdadrekqtayndavtaaktlldktagsndnkaaveqalqrvntaktalngde 
rlneakntakqqvatmshl tdaqkanl tsqiesgt tvagvqgiqanagtldqamnqlrqs 
i askdatks s edyqdanadl qnayndav tnaeg i i s a tnnpemnpdt inqka s qvns aks 
alngdeklaaakqtaksdigrl tdlnnaqrtaanaevdqapnlaavtaaknkats lntam 
gnlkhal aekdn tkrs vny tdadqpkqqaydtavtqaeai tnangsnane tqvqaalnql 
nqakndlngdnkvaqakesakral asysnlnnaqs taatsqidna t tvagvtaaqn t ane 
In tamgqlqngindqn tvkqqvnf tdadqgkkday tnav tnaqgi ldkahgqnmtkaqve 
aalnqvt taknalngdanvrqaksdakanlgtl thlnnaqkqdl tsqiegat tvngvngv 
k tkaqdldgamqrlqsaiankdqtkasenyidadp tkktaf dnai tqaesylnkdhgank 
dkqaveqaiqsvts tenalngdanl qrakteaiqaidnl thlntpqktalkqqvnaaqrv 
sgvtdlkns a ts lnnamdqlkqaiadhdti vasgnytnaspdkqgaytdaynaaknivng 
spnvi tnaadvtaa tqrvnnae tglngdtnla t akqqakdalrqmthlsdaqkqs i tgqi 
ds a tqvtgvqs vkdna tnldnamnql rns i ankddvkasqpyvdadrdkqnayn tavtna 
eniinatsqptldpsavtqaanqvstnktalngaqnlankJcqettaninqlshlnnaqkq 
din tqvtnapnis tvnqvktkaeqldqamerl ingiqdkdqvkqs vn f tdadpekqtayn 
navtaaeniinqangtmanqsqveaalstvtttkqalngdr3cvtdaknnanqtlstldnl 
nnaqkgavtgninqahtvaevtqaiqtaqelntamgnlknslndkdttlgsqnfadadpe 
kknayneavhnaeni Inks tg tnvpkdqveaamnqvnatkaalngtqnlekakqhantai 
dglshltnaqkealkqlvqqsttvaeaqgneqkannvdaamdklrqsiadnattkqnqny 
tdasqnkkdaynnavttaqgii dqttsp tldp tvinqaagqvs t tknalngnenl eaakq 
qasqslgsldnlnnaqkqtvtdqingahtvdeanqikqnaqnlntamgnlkqaiadkdat 
katvnftdadqakqqayntavtnaeniiskanggnatqaeveqaikqvnaakqalngnan 
vqhakdea tal ins sndlnqaqkdalkqqvqna t tvagvnnvkq taqelnnamtql kqgi 
adkeqtkadgnfvnadpdkqnaynqavakaeal isatpdwvtpsei taalnkvtqaknd 
lngntnl atakqnvqhaidqlpnlnqaqrdeyskqi tqatlvpnvnaiqqaat tlndamt 
qlkqgiankaqikgsenyhdadtdkqtaydnavtkaeel lkqt tnp tmdpnt iqqal tkv 
ndtnqalngnqkladalcqdakttlgtldhlndaqkqalttqveqapdiatvnnvkqnaqn 
lnnamtnlnnalqdkte t lnsinf tdadqakkdaytnavshaegi 1 skangsnasqteve 
qamqrvneakqalngndnvqrakdaakcjvitnandlnqaqkdalkqqvdaaqtvanvnti 
kqt aqdlnqamtqlkqgi adkdqtkangnf vnadtdkqnaynnavahaeqi i sg tpnanv 
dpqqvaqal qqvnqakgdlngnhnl qvakdnan tai dqlpnl nqpqk t alkdgvshae 1 v 
tgvnaikqnadalnnamgtlkqqiqansQtvpqsvdftqadqdkqqaynnaanqaqqiang 
iptpvltpdtvtqavtt^mqakdalngdeklaqakqealanldtlrdlnqpqrdalrnqi 
nqaqalatveqtkqnaqnvntamsnlkqgiankdtvkasenyhdadadkqtaytnavsqa 
egi inqt tap tlnpdei tral tqvtdaknglngeaklatekqnakdavBgmthlndaqlcq 
alkgqidqspeiatvnqvkqtatsldqamdqlsqaindkaqtladgnylnadpdkqnayk 
qavakaea 1 lnkqs gtnevqaqves i tnevnaakqalngndnl anakqqakqql anl thl 
ndaqkqs f esqi tqaplvtdvttinqkaqtldhamel lrnsvadnqttlasedyhdataq 
rqndynqav^aanniinqttsptmmpddvngattqvnntkvaldgdenlaaakqqannrl 
dqldhlnnaqkqqlqsqi tqs sdiaavnghkqtaeslntamgnl inaiadhqaveqrgnf 
inadt dkq t ayn tavneaaaminkqt gqnanq t eveqai tkvqt 1 1 qalngdhnl qvakt 
natqaidal t s In^pqk t alkdqvt aat 1 vt avhqieqnant lnqamhgl rqs iqdnaa t 
kanskyinedqpeqqnydqavqaanniineqtatldnnainqaattvnttkaalhgdvkl 
qndkdhakqtvsqlahlnnaqkhmedtlidset trtavkqdl teaqaldqlmdalqqs ia 
dkdatras sayvnaepnkkqsydeavqnaesii aglnnp tinkgnvs satqavi ssknal 
dgverlaqdkqtagnslnhldqltpaqqqalenqinnattrgevaqklteaqalnqaxnea 
lms iqdqqqteagskf inedkpqkdayqaavqnakdlinqtnnp tldkaqveql tqavn 
qakdnlhgdqkladdkqhavtdlnqlnglnnpqrqalesqinnaatrgevaqklaeakal 
dqamqalrns iqdqqqtesgskf inedkpqkdayqaavqnakdl inqtgnp tldksqveq 
1 tqavt takdnlhgdqklardqqqavttvnalpnlnhaqqqal tdainaap trtevaqhv 
qtateldhame tlknkvdqvntdkaqpny teas tdkkeavdqalqaaes i tdp tngsnan 
kdavdqvltklqekenelngnervaeaktqakqtidqlthlnadqiatakqnidqatklq 
piaelvdqatqlnqsmdqlqqavnehanveqtvdytqadsdkqnaykqaiadaenvlkqn 
ankqqvdqalqni lnakqalngdervalaktngkhdidqlnalnnaqqdg f kgr idqsnd 
lnqiqqi vdeakalnramdql sqei tdnegr tkgs tnyvnadtqykqvyde tvdkakqal 
dks tgqnl takqviklndavtaakkalngeer lnnrkaealqr ldql tnlnnaqrqlaiq 
qinnae tlnkas rainratkldnamgavqqyideqhl gviss tnyinaddnlkanydnai 
anaahe ldkvqgnaiakaeaeqlkqniidaqnalngdqnl anakdkana f vns lnglnqq 
qqdlahJcalnnadtvsdvtdivnnqidlndametlkMvdneipnaeqtvnyqnaddnak 
tn f ddakrlan t llnsdn tnvndingai qavndaihnlngdqrlqdakdkaiqsinqala 
nklke i easna tdqdkl i aknkae el ansi inninka tsnqavsqvqtagnhai eqvhan 

eieqakaqlaqalqdikdlvkakedakqdvdkqvqalideidqnpnltdkekqalkdrin 
qi lqqghxdixnamtkeaieqakerl aqalqdikdlvkakedakndidkrvqal idei dq 
npnl tdkekqalkdr inqilqqghndinnal tkeeieqakaql aqalqdikdl vkakeda 
knaikalanakrdqinsnpdltpeqkakalkeideaekralqnvenaqtidqlnrglnlg 
lddirnthvwevdeqpavnei f eatpeqil vngel i vhrddi i teqdil ahinl idql sa 
e vidtps tati sdsl takvevt lldgslcvi vnvpvkwekels wkqqaies ienaaqqk 
ineinnsvt 1 tleqkeaaiaevnklkqqaidhvnnapdvhsvee iqqqeqahi eqf npeq 
f t ieqaksnaiks iedaiqhmideikar tdl tdkekqeaiaklnqlkeqaiqaiqraqs i 
deiseqleqfkaqmkaanptakelakrkqeaisrikdfsnekinsirnseigtadekqaa 
mnqineivletirdinnahtlqqveaalnngiarisavqivtsdrakqssstgnesnshl 
t igygtanhp f ns s t ighkkkldedddidplhmrhf snnf gnviknaigwgi sgl 1 as f 
wf f i akrrrkedeeeeleirdnnkdsike tlddtkhlpl 1 f akrrrkedeedvtveekds 
lnngesldkvkhtpf f lpkrrrkedeedvevtnentdekvlkdnehspllfakrrkdkee 
dve 1 1 bs i eskdedvpl 1 lakkknqkdnqskdkksasknt skkvaakkkkkkakknkk 
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513. 


atgggaagtttttttaatcggatgactcgaaaagagaatcctactatttatcaaaataaa 
gatgggcatcttaagcgcacgttacgtgtacgtgactttcttgcactaggtgttggtaca 
attgtctctacatctatcttcactttaccaggtgttgtcgcggctgagcatgccggacct 
gctgtggcattatcattcttattagctgccattgttgcaggtcttgtagcctttacttat 
gcagaaatggcatctacaatgccttttgctggatcagcttattcatggattaatgtactt 
tttggtgaattattcggatgggttgccggttgggcgcttttagcagaatactttattgct 
gttgctttcgttgcttcaggcttttctgctaacttaagaggtcttattgcaccattaggc 
atttctttacctaaatcattatctaatccatttggaagtaacggtggtgtcattgatatc 
attgctgctgtagtgattatcttaactgcattactattatcacgcggaatgaacgaagcc 
gctcgtatggaaaatgtattggttatattaaaggtgttagccatcattttatttgtgatt 
gttgggctaactgcgattaatttcagtaactatataccatttattccagaacataaggtt 
actgaaactggcgactttggaggttggcaaggtatttatgctggagtttcaatgattttc 
ttagcttatattggttttgactctattgctgctaattcagctgaagcgattaatccacag 
aagacaatgcctagaggaattttagggtcactcatagtagcaattgtattgtttgtggcc 
gtagcacttgttcttgttggcatgttccactactctcaatacgctgataatgcagagcca 
•gtaggttgggcattacgagaaagtggtcatggtattattgctgcaattgttcaagcaatt 
tctgtcatcggtatgttcactgcattaatcggtatgatgcttgcaggttcacgtctatta 
tattcatttggacgagatggtttactcccttcttggttaagtcaattgaatcacaaacat 
ttacctaatcgagcacttgtcatacttacaatcattggcgtagttatcggatcaatgttc 
ccgtttgctttcttagcacaattgatttccgcaggtacccttgttgcattcatgtttgtg 
tcactagcaatgtatcgattaagaaaacgtgaagggaaagatttacctaagccagagttt 
aaattacctttatatcctattttgcctgcaattacatttatattagtattgctagtattt 
tggggattaagttttgaagctaagttgtatacactgatatggtttattgtaggtataatt 

atttatttaatttatggaattagacattccaaaaagaatgatgaagaagcgtatcaagta i 
cctagagaa 


514. 


atgacaaagaaaaaacgtttatcgcctagtgagtggttgcttaaacaatctaaaagacat 
aaaaggaaaaatacactttacacggcaattgtacttttagtagcgttagttctactcata 
tttgctgttaaatcaatacaagtagaacctgtaaaaagtgatacgagagacaaagatagc 
attcgtatcacctatttaggtaacgtcactttaaataaacatattcgacaaactaacttg 
aatgatgtttttaaaggtattcaagatactttagatcatagtgatttttcaacaggttca 
ttaatagtaaatgatttttcaagaaatcaaaaagataacataaataaaaatattgaaaat 
atcatgtttctacgcaagcataatgttaaaagtgttaacttaatcaacgaatctatggat 
aatattcaagcgacagcaatgatgagaaaaatagattcccaagcaggttataatttttta 
acaggtaatggttcaaatccaattaatagtaaaactgtacaacaagacattaaaggtaaa 
aaaatagctaatgtttcatttaccgatatcgaatctaactatactaactctttaaaaaac 
acgacgtcaattagtttagatccagctatattttatcctttaataaaaaaattaaaggaa 
aataatgattacgtcgtagtcaatgtagattgggggatacctaatgaacgaaatgtgact 
acacgtcaaaaagaatatgcacatgcgttagcgaatgctggtgcagatgtcattattggt 
cataatacagttattcaaaaagttgaaaattataagcgaacgcctattttttatagttta 
ggtaacacaacgtctgataacttcttatcaaaaaatcagaaaggaatgattgtacaacaa 
gactggaaaggttcgcataatcagttccatatcacaccaattcaatcaaaagatggaaaa 
atctctaaagataatatgaataaaatggatcatattcgattcaaaaataacattaaagat 
aaatcaattgatttaaaatctgatcaaaatggaggttatacttttgaatat 


515. 


atgattgaacatttaggaattaatacaccttattttgggatattagtatcattaatacca 
tttgtcatagcgacttatttttataaaaaaacgaatggtttctttttactagcaccttta 
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat 
tataaaatcggtggcgacattattaatttcttcctagaaccagctacaatatgctttgcg 
attcctttatatcgcaagcgcgaagtattaaaaaaatattggttacaaatatttggtggt 
atagctgttggtacaattattgccttgttattaatttatcttgttgcaataacattccaa 
tttggcaatcaaattatagcatctatgctacctcaagctgcaacgacagcaattgcatta 
cctgtatctgacggtatcggtggtgtcaaagaattaacctcactcgcagttattttaaat 
gcagttgtcatttctgctttaggtgctaaaatagttaaattatttaaaatatctaaccct 
attgccagaggacttgcactagggacaagtggacacactttaggtgtcgcggcagctaaa 
gaattgggtgagactgaagaatcaatgggaagtattgcagttgtcatcgttggcgttatt 
gttgtagcagtagttcctatacttgctccaatcttatta 


516. 


atgaaaagaacagataaatatagagattcatacaaatatgatgaccaatatcaaaatcat 
cgtaaacgttcagaagaagatatgtatcgacaacatcaagagtcccaacagagagcaaat 
tcaaatcgtgcaacacaaagtgaaaatgatagagagtatgaaaatcatcctgaacgttat 
tacaatggaagagactatcgacgtgagcagcaattggaagaagaaaatgaaaaatcaagc 
aaaactaaaaaatggctgattgcaatcatagttattttactcattattgtagctatcttt 
atcacgcgtgcaattatcaatcataataatgataaagtaagtaatgaccctaacgtttca 
caaaactataaaaaggaagttgaaaatcaaaacgacgacattaatcgacaagttgattca 
gccaaaagcgatataaaaaataaaaaggacacccaatcccaaattgataaactacaaaat 
caaattgatcaattaaaacaaaatgaagaaactaatgcggattctaaattcacaaaattt 
tatcaaaaccaaatcgacaaactgaaaaatgcaaataacgctcaacttaataacgaaaat 
caaagtaaagttaacaacatgcttgaagacatcaatacaaaatttgatagtattaaagct 
aaactagaaaatatcttgaatggatcaaattcaggaaac 


517. 


atgaacatgaaaaagggtgtttctcagcttacgttacagacattgagtttggtcgcaggc 
tttatggcatggagtatcatttctccattaatgccatttatttcacaagatgttgatatt 
tctccaggacaaatatctgtcattttagctattcctgttattttaggttctgtactacgt 
gtaccatttgggtacttaactaacattgtaggagcgaaatgggtgtttttctggagtttt 
attgtactattacttccaatttttcttttaggtcaagctcaatcacccggtatgctaatg 
ttatcaggattctttctaggaattggtggcgcaattttttcagtaggtgttacttcagta 
cctaaatacttttcaaaagacaaagttggtttagcaaatggtatatatggtgtaggtaat 
attggtactgcagtttcatcattttgtgccccagtgttagcaggtgcaattggctggcaa 
aatacagttcgtagttatttaattattctaagtatatttgcaattttaatgtttttttta 
ggagataaaaatgagccgaaagtgaagattcctttgatggctcaagtcaaagacctatct 
aagaattataagttgtattatttaagtttgtggtattttattacttttggagcttttgtg 
gcttttgggatttttttaccgaactttctagttgatcattttagtattgataaagtggat 
gcaggtattcgttcaggtatatttatagcactagcgacgttcttaagaccggttggtggt 
gttataggtgataaatttaatgcagtacaagcgcttatcatcgacttcgtgataatgatt 
attggtgcgcttatattaagcttatctagtcatattgttctgtttacgataggctgttta 
gcaattagtatctgtgcaggtataggtaatggtttaatatttaaattagcaccttcatac 
ttttctaaagaagcaggttcagcgaatggtattgtatccatgatgggaggactaggcggt 
ttcttcccaccactggtgattacttttgtaacgagtatcactggttcaagtcatctcgct 
ttcttcttcttggctatatttggtgtaattgctcttattacaatgattcatttaaataaa 
aaagagaaagctattcgtata 
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518. 


atgaaaaataaaaaaggattaggcataggtcttatcacaattatgattatcgtttgtatt 
gtactagtaatcatgatgttcgtgggtggtaagaaagaatcatactacggtattatgaaa 
gatagcacgactattgataaaatgataaatactaaaaatgaaaaaattgaaaaaaacgta 
gaattacctaaagatgctaatgtatcagttaaaaaagaagattttgtgatgctctttaaa 
gatgaaaaaactggaaaaattactaaagttaagaaagttaatcacgatgacgtacctcat 
ggtttaatgtcaaaaatccatgatatgggtaatatgaaacacggaatg 


519. 


atggctatgtcattactcgtgagtcttgtggtttatatgatgacactcacatctgatata 
ttagaagatattctatcatttaaattagaagtgataatgcaatttccgtatatattaagc 
tctatttcactaatcattttgtttatacttttcattttaaaagatatggaaaaaatatgg 
tactggctcatttcaatagttatgattgctgtgataagtatgtctggacacgtgtggtca 
caacaagtgccattatggtcaattatcataagaacaattcatcttatagggctaacgtta 
fcggttaggttcactcgtttatctcatttgttatgctattaaagtgaaaattaatcagtfcg 
acgagtgtaagacgtatgcttttaaaagttaatatcattgctgtgattatgctcgttttt 
acagggattttaatggctattgatgaaacgaatactttaacactttggaataatgtgagc 
gcttggtctatttatcttgtcataaaaatcgcaggaattattgctatgatgctattaggt 
ttctatcaaacgatgcgtgctttgagacaacgacaacaggtccatcgttttgcactgatg 

actgaattgttaattggtatgatattaattttgcaggtatca 1 


520. 


atgaaaaactctagattttctgggttccaatgggctatgatggtctttgtatttttcgtt 
atcacaatggcattgtccgtgatactcagagattttcaagcgactatcggagtgaaacgt 
tttgtctttagtattaaagatttagctcctttcatagctgcaattgtgtgcatattagta 
tttaagcacagaaaagaacaattagcaggattgaaattttctatcagtttaaaagtgatt 
gagcgtctacttttagcactcattctaccacttatcattttaatgattggcttgtttagc 
tttaatacttatgctgatagtttcatcctattacaaacttcagatttatcagtatcatta 
ttaactatattaattggtcatattttaatggcttttgtagtggagtttggtttccgttct 
tacttacaaaatattcttgaaacaagaatgaacacattttttgcgagtattgtcgttggt 
cttatttattcagtatttacagctaacacgacatatggtgtagaatacgccggataccat 
ttcttatatacattcatgttttcaatgattattggtgaattaattagagctactaatggt 
cgtacaatttatattgcaactgcttttcacgcatccatgacttttgctctcgtcttttta 
tttagtgaagaaacaggcgaccttttctcaatgaaagtcatcgcactttctacaacaatt 
gtgggtgtttcatttattattattagtctaatcattcgtgctattgtttataaaacgacg 
aaacaaagtttagacgaagttgatcctaataattatttatctcatattcaagatgaagaa 
ccaagtcaagaagacgcctcttcaacttcaaatcatgatgtatcatctaaagatgaaaca 
aagcaacaagatattgataatgacaaacatcaatcaaagaaacctaataagagtgacgat 
gcacttactacttctaattataaagaagacgcctcttcagttaataaagaaacggataca 
actcacaatgataacattaaagatcattcaacttataccgaagatagacactcatctgtt 
gtcaacgatgttaaagatgaaattcacgaagttgaagatcataaagccgacacagataaa 
tcacat 


521. 


atggaaaataatgagttgcaaaggggattgaatgcacgtcagatgcagatgattgctctt 
ggtggaacaattggtgttggtctttttatgggagcaacaagcacaattaagtggacaggt 
ccatcagttattcttgcatatttaattgctggtatttttttatttttaatcatgagagcc 
atgggtgaaatgatatatattaatccaaccactggttcttttgcgacgtttgctagtgac 
tatattcatccagcagctggctacatgactgcttggagcaatgtatttcaatgggttgtc 
gtcggcatgagtgaagtgat tgcagtaggagaatatatgaactac tggt tcccaagcc 1 1 
cctaattggataccaggagtgatagcagttctctttttgatggctgctaacctagtttca 
gtaaaagcgtttggagagtttgaattttggtttgccttaattaaagttgtaactattgta 
ttaatgattattgcaggattaggattaattttatttggtataggcaatggagggaatcca 
atagggatttctaacttatggtcacatggtggatttatgccaaatggattcattggattt 
ttctttgctttatctattgtgattggatcataccaaggtgttgaattgattggcatctca 
gcaggtgaaaccaaaaatcctcaaacaaatattgtaaaggcagtcaacggagtgatatgg 
agaattttaattttctatattggtgcaatttttgtcattgtatcagtatatccttggaac 
caattaggtagtattggtagtccttttgttgcaacgtttgctaaagtgggcattacgttt 
gctgctggtttaataaactttgtagtcttaacagcagcattgtctggttgtaattcaggt 
atttttagtgcaagtcgaatgatttatactttggcaaaaaaaggacaaatgcctaaagta 
tttactaaagtaatgaaaaatggcgtacctttctacactgtatttgcagtatctatggga 
atattaattggtgctttattaaatgttatacttccattaattattgatggagctgatagt 
atctttgtatatgtatatagtgcctctattttaccgggaatgataccttggtttatgatt 
ttatttagtcatctaagatttagaaggttacatcctgaaaaggttcacaatcatcctttt 
aaaatgccgggaggggcaattgccaattatttaactatcatgtttttactcctagtatta 
gtcggtatgttacttaacaaagaaactgtagtatcggttgttattggtatcgtgttttta 
acagctgtgacact t tattatct tattagatatcacaaaaaggaacgacaaata 


522. 


gtgaaaagacttaagaattttattctcggcttactcattgtggctatagttggcttccta 
ttatttatgtatatagatgatagtcgcattcaaagttatcaagactacttcttacaattt 
aattggttccaaccactattgattgggcttgcaggattacttatattaatcggacttata 
ttagtacttagtatttttaaacctacgcatcgcaaacctggactttataaaaactttgat 
gatggacatatttacgtatcacgtaaagctgttgaaaaaacaatttacgatacaatcgct 
aaatatgatcaagttagacaaccaaatgttgtaagtaagctttataacaaaaagaataaa 
tcatttattgacatcaaagcagatttcttcgtaccaaaccatgttcaagttaagagttta 
acagagagtatccgtgctgatatcaaaagtaatgttgaacactttactgaaattcctgtt 
agaaaattagaagttaacgtacgtgatcagaaaacatctggtccacgtgtattg 
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523. 


ttgcaagattttgataacttaattcctggctggtttaaaacatttgttcaagtcgggaat 
gacttaatttggtctcaatatcttattggattattattaacagcaggttttttctttaca 
attagttctaaatttattcaactcagaatgttaccagagatgtttagagcattaactgaa 
aagccagaaactttaagtagtggtgagaagggtatttcaccatttcaagcttttgcgatt 
agtgctgggtcaagagtaggaactggaaatattgccggtgttgcaactgctattgttctt 
ggtggccccggtgcagtcttctggatgtggattattgcttttattggtgcagctagtgca 
tttatggaagcaacgcttgctcaagtttataaggtacatgacaaagaaggtggattccgt 
ggcggaccagcctattacataacaaaagggctaaaccaaaaatggcttggaattgtattt 
gctgttttaattacagttacatttgcttttgtatttaatactgttcaagcgaatacaatt 
gctgaatcattaaatacacaatacaatattagcccggtaattactggaatagtacttgca 
gttattacaggtattatcatctttggtggtgttcgtagcatagctacactatcttcactt 
attgtgcctattatggctattgtttatataggtatggttttaatcattttattactcaat 
atagatcaaattgtacctatgattggcactattattaaaagtgcattcggagttcagcag 

gLtaLtgyLyytyC eg uagy ay C ugcuaCuCCuCaaggLautaaacgcggCtCaCuCUCa 

aacgaagctggtatgggatctgcacctaatgctgctgctacatctgctgtgccccatccc 
gttaaacaaggtttaattcaatcattaggtgtattctttgacactatgcttgtttgtaca 
gctacagcaattatgattttattatattctggtttgcaatttggtgatagcgcgcctcaa 
ggtgtagcagttacgcaatcagcgttgaacgaacatttaggttcagcaggaggtattttc 
ttaactgtagcagttaccttatttgcattttcatctgttgtaggtaactattactatgga 
caatccaatattgaatttttatctaacaataagatgatattatttatttttagatgtttt 
gtagtacttttagtatttgtaggtgctgttgctaaaacagaaacagtttggagtactgcc 
gatttatttatgggtcttatggcaatagtaaatatcatatcaattataggtttgtcgaat 
attgcgtttgcagtgatgaaagattatcaaagacagcgtaaagaaggtaagagacctgtg 
tttaaacccgaaaacttagaaataaatttatttggcattgagacttggggacaacatgca 
aaaatgccaaaaaaa 


524. 


ttgaaaaaagaaattttagagtggattgttgccatagccgttgccattgcacttattgcc 
ataa tcac t aaa 1 1 1 gtcggaaaat ca t a t tc t a t taaagg tga 1 1 caatgga tec taca 
ttaaaagatggggagcgtgtagtggtaaatattattggctataaattaggtggcgttgaa 
aaaggaaatgtcattgtatttcatgctaataaaaaagatgattatgttaaaagagttatt 
ggaac tc caggaga tagtgt tgaat ataaaaatgatacac tc ta tgt taatggt aaaaag 
caatcagaaccatacttgaactataatgaaaaacgtaagcaaactgagtatatcacaggt 
agtttcaaaacaaaaaatttaccaaatgctaatcctcaatctaatgttattcctaaaggt 
aaatatttagttttgggggataaccgtgaggtaagtaaagatagtcgttcattcggttta 
attgacaaagaccaaattgttggaaaggtatcgctcagatattggcctttcagtgaattt 
aaa tc taac 1 1 taa tccaaataac ac taaaaat 


525. 


atgttcaataaggtttggtttagaacaggaatattttttattatgctgttcatactcatc 
aaactatttatggaagtgcatgaagtatttgctccaatagctactatcattggttcagtc 
ttccttccatttttaattagtggatttctcttttacatatgtttaccttttcaaaacata 
ttagaaaagtggggctttccacgttgggctagtataacaacaatattcataggattaata 
gctatcatcgctattgtggtatcatttatagcacctatcattatttccaatattaataac 
ttaattaaacaaacaccatcattacaaaaagaagccgaacaattaattaatttctcgtta 
agacaaatggataaattaccagatgatgtcacacatcgtattaataaagcggttaaatcc 
augygagatgycgcaacgectai.uccatc caauccagtgtcacauautacgtctttcatc 
tcaactgtatttttattaataatggtgcctttcttcctgatatatatgctaaaagatcat 
gaaaaatttatcccagcaatcggtaaatttttcaaaggagaacgtaaagtttttgttgta 
gatttattaaaagacttaaacttcactttaaaatcatatattcaaggtcaagtgacagtt 
agtatcatcttaggtattattttatatataggttatacgattataggattaccatataca 
cctttattagtattattcgccggcgtagctaacttaataccatttttaggtccatggtta 
tcttttgcaccggcagcgatactaggtattattgatggcccttcaacttttatttgggta 
tgtgtcgtaacattaatcgcacaacaacttgaaggtaacgtgataactcctaacgtaatg 
ggtaaatcattaagcat tea tccat taac tattat tgt tgtcatacttgcagctggagat 
ttgggtggtttcacac teat tct tgt tgcagttccattatacgctgtaatcaaaacatta 
gtgagcaacatttttaaatatcgtcaacgtattgtcgataaagcaaatagtaatgttaaa 
gat 


526. 


atgaatacaatcgtaaaacatacagtaggttttattgcttctatcgtactaacgctttta 
gcagtttttgtaactctatacactaatatgacattccatgctaaggtaactatcatcttt 
ggttttgctttcattcaagctgcccttcaattattaatgttcatgcatttaactgaaggt 
aaagatggacgtttacaatcgttcaaagttatctttgcaattatcattactttagtaact 
gttatcggaacatactgggtaatgcaaggtggacactcttctcactta 


527. 


atgtcttttcttaggaaacacaccgaaattatatttagttatatcatcggtatcgtttca 
ctttttacaggtctcattatttttattaacttacctttaatcaaacaatttaaaggtgac 
aaaaaggttgatacgcatgtgcataacgtatgggaattcctaaatgccttttttgccgag 
attataaaagtgatgagtaaatttattggtggctttccaattacaagtgccatagtaatc 
atcgtatttggtattctagtgatgctgttaggtcacactttatttagaactattaaatac 
gattatgacatttcaattttctttttagttattggcattatgtactttatcattacatta 
ttgctaatgacacaagtgtatggcttttttgctatcgtctttattattccttttacagtt 
catattggttacatagtttataaagatgagttgaaccaagacaatcgaaagaaccattat 
atgtggattattgtaacttatggaatgagttatcttattacccaaatttcgctatatgga 
cgtattgacgcaaatgaaattgaatcaattgatattttaagtgtaaatacattcttcatt 

aL.LaLyLyyuuaui.ayy LuayduyyuLaLaLygdaLlCuLUaLLuCLdayaC 

ccactcactaaagaagaattaggcgaagaggaacctgaactttcaagaactaataaaggc 
aatgtatctaatcaaactaaagttcacttaaaacaactacaaaataagacaaccgagtat 
gcacgtaagactagaagaagtgttgatttagataaaattagagccaaaagggacaaattt 
aagcaaaaaattaacagcatagtagatatacaagaggacgatattccaaattggatgaaa 
aaacctaaatgggttaaacc'tatgtatgttcaattgttttgtggtgtaattattctgttt 
tttgcttttctagaatttaataatagaaacgcattattcttaactggtgaatgggagtta 
tcacaaacgcaatatgtagttgagtgggtaacattattattgctacttttcattattatt 
atttatattgcaactacattaacttattatttaagggataaatattattatttacaactc 
tttatgggcagtattttattctttaaatttcttacagaatttatcaatattatggtacat 
ggattattattatcaattttcattacgccaatcttattattaatgcttattgcaatgatt 
gttgcttattctttacagttgagagaaaaa 
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528. 


atgttaggagagcaatatacacaaattaagcgtccagcaaatcggctaactgaaaaaata 
ttaggttggtttagttgggtattcttactcatattaactattgtttcaatgtttattgcg 
ctcgtatcttttagtaatgatacgtcaattgccaatttagaaaacacacttaataataat 
gaactcgtacaacaaattttagccaataatgatttaagtacaactcaatttgtgatttgg 
ttacaaaatggagtttgggcaattattgtttattttattgtttgtttgctcatctcgttt 
ttagcgttaatttctatgaatataagaattttgtctggtttactttttttaatagctgct 
atagtcacaattccgcttgtattgttgattgtaactctaatcattcctatcttattcttt 
atcattgcaatgatgatgtttgctagaagagatagaatagaaacagtgccatcttattat 
aatgaatatgatcaaccatactatgatgagagaggtttttatgaaccagagtcaagaaat 
gaacatggatataatgatgatgtgtatgaacctatgcatactaaaaaggaagatagaaat 
acaagacgtcaattcaatagaaatgctcagcaacaagattcctataatggtataactgat 
aatcaacccgatgaagatacatcttccgatcaactttattcagacgaatatgtagataat 
gaagataaatattctcaatttccaaaaagagcagttgaaagtgaatatgcatctcaacaa 
actgaagatgaaccaacagtcatgtcaagacaagctaagtacaataaaaaatctaaaaat 
acggattttgaagatgcgcaacaggaacatatggaaggtaatcaatttgatgacgtagga 
gttgttgaaccacaaattgatcctaaagaactaaaagcgcaaagaaaaagagaaaaagca 
gaaatacgtgctaagaaaaaagaaaagagaaaagcatataataaacgtatgaaagaacga 
agaaaaaaccagccaagtgctgttaaccaacgacgtatgaattatgaagaacgtcgacaa 
atgattaataatgaacaagaagatacagataataacttaaatcaacaggaagattcaaaa 
aaagaaaat 


| 529. 


atggaagagaataaaaatcaacctaataatgagaatatgtcgaataaagacgataataca 
atccatttgaatgatagtcaaagtaatgaagacttagagctttttagacggaataaaaac 
gctcgccaacgcagaagacgtcgcatagataaccaaagtaaagaaaaagatgctacgtct 
acacaatcacagttagaaactaaaccaatggataaatttattgataatcacaagtcgcat 
aatcaagataaagaaataaaaagtgatttaattgaggataatgttaatgatgaagatgac 
aatcaaaaatataataatgataaattaaatgatcgtagtgttcaacaaacaagcgaaacg 
cgtcaaagtaatgaagacgaagaggaatttctaactgatcatcagagcgaaaaacaaact 
aaagactctcgtcattctaaaaaacataaattactaagtaaatttacttctaaaaaagaa 
aaggaaacatttacatcgttcaatagtaatgagaaggtaactcaaattaaaccgcttagt 
ttagaagaaaaaagagccataagacgtaaaaagcaaaaaagaatccaatatacaattatc 
acactac teat tcttatcattgttc teat tttactctatatgtttacaccactaagtaaa 
atatcaaatgtaaatattaaaggtaataacaacgtaagtacgagtaaaataaagaaagaa 
cttaacgttacttcacgttcacgaatgtatacttttagtaaaaataaagcgattaggaac 
ttaaaacagaatcctttaatcaaagaagttgatattcataaacaattaccaaacacgtta 
actgttaacgtgactgagtaccaaattgttggtttagaaaaaaataaagataaatatgtg 
ccaattatagaagatggtaaagaattaacagaatacaaagatgaagtttcacatgatgga 
cctatcattgatgggttcaaaggagacaaaaaaacacgaattataaaagctttatctgaa 
atgtcacctaaagtgagaaacttaatagcagaggtgagttacgcaccaactaaaaataaa 
caaagtcgcataaagatttttaccaaagataatatgcaagtcattggtgacattacaacg 
attgcagacaaaatgcaatattatcctcaaatgtcacaatcattaagcagagatgattct 
ggcgaacttaagacaaatgggtatattgatttatcggttggagcgtcatttattccttat 
caaggttcatcaactgttcaatcgggtactgaacaaaatgtaaccaagtcaacacaagaa 
gaaaatgatgcaaaagaagaacttcaaaatgtgttgaataaaattaataaacaatctaaa 
gaaaataat 


530. 


atgaagtgtttgttcaaaatgctatcaatcataataataatgttaagtactttcacctta 
ttcatcagtccgagtacatatgcaaatgaagatgaaaattggactaaaataaaaaatcga 
ggagaactaagagttggattgtcagctgattatgcacctttagaatttgaaaagacgata 
catggtaaaactgaatatgcgggtgtagatatagaattagctaaaaagattgcgaaagat 
aatcatctaaagctaaaaattgtaaacatgcaatttgatagcttattaggtgcacttaag 
accggtaaaatcgatattattatctccggtatgacaacaactcccgaacgaaaaaaagaa 
gtggattttacaaaaccttacatgattacaaataatgtgatgatgattaaaaaagatgat 
gcaaaacgttatcaaaacatcaaagattttgaaggcaaaaaaattgctgcgcaaaaaggg 
acagatcaagaaaaaattgcacaaactgagattgaagatagtaaaatttcttcactcaat 
agattacctgaagctatattatctttaaaaagtggaaaagtagcaggtgtagttgttgaa 
aaaccagtaggtgaggcatatttaaaacaaaattcagaactaacattttcaaagattaaa 
tttaatgaagaaaagaaacaaacatgtatagctgttcctaagaactctcctgtactttta 
gataagctaaatcaaacgattgataatgtaaaagaaaaaaatttaattgatcaatacatg 
acaaaagcagccgaagatatgcaagatgatggaaattttatttctaaatatggcagtttt 
ttcattaaaggaattaaaaatactattttgatttcattagtaggtgtggtattggggtct 
attttaggctcttttatagctttattaaaaataagtaaaattagaccattacaatggata 
gcaagtatatacatagaatttttaagaggtactcctatgcttgtgcaagtgtttattgta 
ttttttgggactactgcagctttggggttagatatttcagctttaatttgtggtactatt 
gcgcttgttataaattcttcagcctacattgccgagattattagagctggtattaatgct 
gtagataaaggacaaactgaagctgctagaagtttaggattgaattatagacagactatg 
caatcagtagttatgccacaggcaattaagaaaattttacctgcattaggtaatgaattt 
gtaaccttgattaaagaatcgtctatagtttccacaattggagtgagtgaaatcatgttt 
aatgcacaagttgtacaagggatatcttttgatcctttcacaccattgttagttgcagca 
ttactatatttcttacttacatttgcacttacacgtgttatgaattttattgaagggaga 
atgagtgccagtgat 


531. 


atgcaacaagaaacgacatcatggtacaaacaagaatggtttatagttttatcactttta 
ttcatttttccactaggtttatttctcatgtggaaatttagcaagtggccatctattgca 
agaacaatcattactgttgcaatttcagttatcgtattagcaagcattacctattatggt 
aatctacaaatgattgtaccagcaacatcaaattcaaataacgaaactaaagaaactaca 
gagaataatgtaaatgataaagacgagcgaaatcataaaactgcagtagaagaaacaaaa 
actaattatgactccaccaaagaaaatactaaagaacctggaaaagaaaatgaatctgca 
acacgattggagaactctgcgcttgaaaaggcaaagtcatattatgatgattttcacatg 
tctaaactaggaatttatgatattttaacatctgaatatggagaaaaatttgataaagaa 
gatgcacaatatgctatagatcatctagaggctgattatgaaaagaatgcacttgagaaa 
gcaaaatcatatgccaaagatatgcatatgtctaatgactcaatttacgatcttttggtg 
tctaactacggtgaaaaatttacagaatcagaagcaaaatatgctattgagcatttggat 
aat 
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532. 



atgagtcataagatattagtatcagacccaatttctgaggatggtttacaaagtatttta 
aaacatccagaatttgacgtagatatacaaacagatttatctgaaaatgatttagtaaat 
atgatttcaacttatgatgctcttatcgtacgaagtcaaacccaagtaacagagcgaatt 
attaatgctgcaacaaatttgaaggtcattgcaagagctggtgtaggtgtggataatatt 
aatatagaagcagcgactttaaaaggtattttagtaattaatgctcctgatggtaataca 
atttctgctacagaacattcagtagctatgttgcttgcaatggcacgaaatattcctcaa 
gcacaccaatctttacgtaacaaagaatggaatcgtaaagcatttagaggggttgaactt 
tatggcaaaaccttaggtgttatcggtgctggtaggattggtttgggcgtcgctaaacgt 
gcgcagagtttcggtatgaaaattttagcgttcgatccttatttaacagaagataaagcg 
aag tea t taga ta t tcaaa t tgcaac tgt tga tgaaa t tgccgaaaaa tccgac 1 1 tgta 
acagttcacacaccattaacacctaaaactcgaggaattgttggttcatctttctttaac 
aaagctaaacaaaacttacaaatcataaatgttgccagagggggtattatagatgaaact 
gcacttattgaagcattagataataacttaatagatcgtgcagctattgacgtatttgaa 
catgaacc tec tac tga ttcccctc teat tcaacatgataaaat tat tgtcacaccacat 
cttggcgcctctactgtagaagcgcaagagaaggttgcagtctctgtatctgaagaaata 
attgaaattctaactaaagggaatgttgagcatgctgtgaatgctccaaaaatggattta 
agcaaagttgataaaacaactcaaagctttataggtttaagtacaactattggtgagttt 
gctattcagcttctcgatggtgctccgagtgaaattaaagttaaatatgctggtgactta 
gcgcaaaatgacactagtttaattacaagaacaattataacgaacatcttgaaagaagat 
ttaggtaatgaagtcaatattattaatgcattagcaatacttaaccaacaaggtgtcacg 
tat aa ta tagaaaaacaaaagaaaca t tc tggc 1 1 tagtagt taca t tgagc tagaac ta 
gttaatgatcaagataaaatcaaaattggcgcaacggtattcgcaggttttggcccaaga 
atagtacgtattaatgattactcacttgattttaaacctaaccaatatcaattagtaaca 
tgtcataaagataaacctggtatagtaggacaaacaggcaacctattgggaagtcacgga 
attaatattgcgtcaatgacttfcaggacgtaacgatgctggtggagatgctttaatgatt 
ctttctattgatcaacaagcaagtgaggaagttataaaaattttaaatgaaacaagcgga 
ttcaacaaaattattagcactaagttaacaatt 



533. 



ttgaagcggaattttattaataatttaatcatattattaattgctattatgttaagtctg 
ttattaaaaatgttacatgtgattttgccatttatgtttggaccaatattagcggcgtta 
ttatgtgtaaaagtattaaaattaaaaatacgatggccattttggttgagtcaaattggt 
ttaatactacttggagttcaaattggctctaccttcacacaacaagtgattaaagacata 
agtaaaaattggctaactatcgtttttgtcactatcctactaattttattagctttgata 
attgcattcttttttaagaaaattgcacaagtaaatttagaaactgcaattttaagtgtt 
ataccaggtgcgctaagccaaatgttagtgatggcagaagaaaataagaaagcaaatata 
ttagttgtgagtttaacacagacatcacgtgtaatatttgttgttattttagtaccactt 
atttcgtatttttttcaggataaccatcatgaaatgaatcatactacaatggaagtaccc 
acactttctcagactttaaatatatggcaaataatcatcttattctcaatggtgggaatc 
a tc t a ta t aggaa tg tcaaaaa 1 1 aac 1 1 c cccac taaacaatt at tagcac c t a taa ta 
gttttaattatatggaatatgacaacacatttaacattttcactagatcattggttgtta 
gccacagcgcaacttatttatatgatacgtattggattacagattgccaacttaatgagt 
gatttaaagggaagaattgcaatagcaatagcctttcaaaatataatgctcatagtcaca 
acgtttataatgataataggaatacatttgattactaatgaatccatcaatgaattgttt 
ttaggagcagcaccaggaggtatgagtcaaatagttttagtggctatggctactggagct 
gatgtagcgatgatttcaagctatcacatttttagaatattttttatattatttgtcatt 
gcgccactaattggttattttattaatgttaaattaaataataaa 



534. 



gtgaagaaaacgagtagaataattgcattcatactcctcatagctctactattcacagga 
atgggtatgacgtataagaatgtagttaaaaatgttaatttaggtctagatttgcaaggt 
ggttttgaagtcctcttccaagtagatcctttaaataaaggagataaaattgataaaaaa 
gcacttcaagctacatctcaaacattagaaaatcgtgtaaatgttctaggtgtatcagaa 
ccgaaaatacaaatcgaagatccaaatcgaattcgtgtacaattagcaggtatcaaggat 
caagcacaagcgcgtaaattattatcgacacaagctaatttaacaattagagatgctgaa 
gatcatgttttaatgtctggttcagacattaaacaaggctctgctaaacaagaatttaaa 
caagaaactaatcaaccaacagttacatttaaagtaaaaagtaaagataaatttaagaaa 
gtaactgaaaagatttctaaaaaacgtgacaatgtcatggtagtttggttagatttcgaa 
aaaggega t ag t tac aagaaagaagc t aaaaagcaac aagaagg taaaaagc c t aaa 1 1 1 
atatctgcagcgagtgtagaccaacctattaattctagtagtgttgaaatttcaggtggc 
ttcaatgggaaaaaaggtgttgaagaagcgaaacaaatagctgagttattaaatgccggc 
tcattaccagttgatttaaaagaaatttactctaactctgttggtgcacaatttggtcaa 
gatgctcttgataagaccatgtttgcatcaattgtaggtatagcattaatttatttattt 
atgcttggtttctatcgtttgcctggtttagttgcaatcattgccttaaccacttatatt 
tatttaactttagtcgcattcaatttcatatcaggtgtattaactctacctggattggcg 
gcattagttttaggtgtaggtatggctgtcgatgccaatatcataatgtatgaacgtatt 
aaagatgaac taagaa t tggacgcacgc t taaacaagcgta t tcaaaagcaaa taaaagt 
tcattcttaactatatttgattccaacttaacaactgtcatcgctgcagctgtgcttttc 
ttctttggagaaagttcagtcaaaggcttcgcaaccatgttactcttaggtattttaatg 
atatttgtaaccgcagtattcttatcaagagggttgttatcattactggtatcttcaaac 
ttctttaaaaaacaatactggttatttggtgttaagaagaaggatagacatgatattaat 
gaaggtaaagatgtacatgatttaaaaacatcatatgaaaggttaaactttgttaaatta 
gctaagccacttatttcacttagtattttaattgtaattattggtttgattatcatttca 
atatttaaattaaacttaggtattgatttctcatccggaacaagagcagatattcaatct 
aaaaatgctataacacaagcacaggttgagaaaactgtaaaatcagttggattggaacca 
gatcaaatacagattaatggtagtggaaataaaaatgccacagttcagtttaaaaaagat 
ttatcacgtgaggaagacaataaattaagtgctaaggtgaaatctgaatttggagataat 
ccacaaattaataccgtttcacctctcataggccaagagctagctaaaaatgctgtaact 
gcattaatacttgcttctataggcattattatctatgtttcactaagatttgaatggcgt 
atgggtctatcttctgtacttgcattattacatgacgtatttatcatcattgcaatcttt 
agtttgtttagattagaagtagatttaacatttattgcagcagtattaactatcgttggt 
tattcaatcaatgatacaatcgtaactttcgaccgtgttcgagaaaatctgcataaagtt 
aaagtaattacgcatactgatcaaattgatgatatagtcaaccgctctattagacaaact 
atgacacgttctattaatacagtgttgactgtagttgtagttgtagttgcaatattaata 
ttaggtgcaccaacaatatttaatttctctttagcattactaattggattattatctggt 
gtattctcgtcaattttcattgctgtaccattatggggcatgcttaagaaacgacagttt 
aaaaagacaaaaaataataaattagtagtacacaaagagaagaaatctaacgatgaaaaa 
atcttagtt 
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535. 


atgggggaaaatacaaaacaagatttcaatcaaaaaggacaaaattttaaattcacaaaa 
aaacatagacgattattatatggttcagtttttttaatggctacatcagctattggtcca 
gcatttctgactcaaactgcagtgtttactgcacaattttatgctagttttgcatttgca 
atattaatttctattattatagatataggcgctcaaataaatatttggagaatattagtg 
gtaactggattacgtggacaagaaatatctaataaagtattacctggacttggtactatt 
atctccatactaattgcatttggtggtctcgcatttaacataggtaatattgctggtgca 
ggtttaggtttaaatgcaatgtttggtcttgatgtaaaatggggtgctgcaataacagct 
atttttgcgatacttatctttgttagtagaagtggtcagaaaataatggatgttattagt 
atgattctaggtatcgtaatgattttagtagtcgcttatgtcatggttgtttcaaatccc 

ccct&cyyayatyuautaguacau^ 

cctataattacattagttggtggtacagtagggggttatattacttttgcaggtgcacat 
agaattctagattctggtataaaaggtaagtcataccttcctttcgtaaatcgatctgct 
gtagcaggtattttaacaactggtgtcatgcgcaccttattgtttttagctgtactaggt 
gttgttgtaactggcgttacgcttagttcagaaaatccaccagcatcagttttccaacat 
gcattaggtcctataggtaaaaatatttttggcgtagtaatatttgcagcagcaatgtcc 
tcagtaattggttctgcatatacaagcgcaacatttttaaaaacactacacaaatcgtta 
ctcaataaaaataatcttatcgttattacatttattgtaatttcaacttttgttttctta 
tttattggtaaaccggtgagtttacttataatagctggtgcgattaatggttggattcta 
ccaatcacattaggtgcaattctcattgcaagtaggaaaaaatctatcgttggtaattac 
caacacccaacatggatgcttgtttttggtattatagccgtaattgtcacaataatgact 
ggtatcttttcattacaagatttagcaagtctttggaaaggt 


536. 


gtgtctaataataattttaaagatgatttcgaaaagaatcgtcaatctattaatceagac 
gaaca t c aaac agaat t aaaagaaga tga t aaaacaaa tgaaaa t aaaaaagaagc t gac 
tctcaaaacagtttatctaataactcaaatcaacaatttcctccgagaaatgcccaacga 
cgaaaaagacgcagagagacagcaactaatcaaagcaaacaacaagacgacaaacatcaa 
aaaaatagtgacgctaaaactacagaaggttcattagatgaccgttatgacgaagcacag 
ttacagcaacaacatgataaatcgcaacaacaaaataaaactgaaaaacaatcacaagat 
aatagaatgaaagatggaaaagatgcagctattgtaaatggaacatctgagtcaccagaa 
. cataaatcaaaatcaacacaaaatagacccggccctaaagctcaacaacaaaagcgtaaa 
tcagaaagtacgcaatcaaaaccgtcaacaaacaaagataaaaaagcagctacaggtgct 
ggaatagctggtgcagctggtgttgctggtgcagcagaaacatccaaacgtcatcataat 
aaaaaagataaacaagattctaaacactcaaaccatgagaatgacgaaaaatctgttaaa 
aafcgafcgaccaaaagcaafcctaaaaaaggcaaaaaagcagcagtcggtgctggcgcagct 
gcaggagttggtgcggctggtgttgcgcatcataataatcaaaataaacatcataatgag 
gaaaaaaattctaatcaaaacaatcagtacaatgaccaatcagaaggtaagaaaaaaggt 
ggtttcatgaaaatcttgttaccacttatagcagccattcttattctaggtgcaatagca 
atattcggtggtatggctctaaataatcacaacgatagtaaaagtgatgaccaaaaaata 
gcgaatcaaagtaagaaagactcagataaaaaagatggtgcgcaatccgaagataacaaa 

gacaaaaaatctgatagtaacaaagacaaaaaatctgattctgataagaacgcagatgat \ 

gactctgataatagttcctcaaatcctaacgctacttcaactaataataacgataatgta 

gccaa taa taac tcaaa t ta tacaaaccaaaatcaacaaga taa tgcaaaccaaaa tagc 

aataatcaacaggcaactcaaggtcaacaatcacatacagtatacggtcaagaaaactta 

tatcgtatcgccatacaatattatggagaaggaactcaagctaacgtagataaaattaaa 

cgtgcgaatggattaagcagtaataatattcataatggtcaaacattagttattcctcaa 


537. . 


atggctaaaggggaccaatatcaagctcatactgaaaaatatcatgataaaaagtctaaa 

aaaagttataaacctgtgtggattatcattagttttattattttaattacaatcttgtta 

ttacccacaccagcaggattacctgtaatggctaaagcagcactagctattttagctttc 

gctgtagttatgtgggttacagaagcagttacttatccagtttctgcaacattaatttta 

ggattaatgatacttttactaggtttaagtccagttcaagatttatccgaaaaacttgga 

aaccctaaaagtggcgacataatactaaaaggtagcgatattttaggaacgaataacgcg 

cttagtcacgcttttagtggtttttcaacctcagccgtagcacttgtagctgcagcatta 

tttttagcagtagctatgcaggaaaccaatttacataaacgacttgcattacttgtgcta 

tcaattgttggaaataaaactagaaatatagtcattggtgctattttagtatctattgtt 

ctagcattctttgtaccatcagctacagcacgtgctggtgcagttgtcccaatattactg 

ggaatgattgctgcatttaatgtgagtaaggatagtagacttgcttcattattaattatt 

actgctgtacaagcagtttcgatatggaatataggtattaaaacggctgcagcacaaaat 

attgtagccatcaattttattaaccaaaatttaggacatgatgtatcatggggagagtgg 

tttttatatgctgcgccgtggtcaatcattatgtctatagctctttattttataatgatt 

aagfcttafcgccacc tgaacatgatgcaattgaaggtggaaaagagfctaattaaa&aggaa 

cttaataaattaggaccagtcagtcatagagaatggcgactaattgtgatttcagtgctt 

ttattattcttctggtcgactgagaaagtattgcatccgattgattcagcttcgattaca > 

ctagttgctctaggtattatactaatgccaaagattggtgttattacttggaaaggtgtt 

gaaaagaagattccttgggggacgattatagtatttggtgtaggaatctcacttggtaat 

gtattacttaaaacaggagccgctcaatggttaagtgatcaaacatttggtttgatgggt 

cttaaacatttaccgatcatagcaactattgcgttaattaccttatttaatatattaata 

catttaggttttgcaagtgcaacgagcttagcctctgcgttaatacctgtgtttatttct 

ttgacttcaacgctaaatttaggtgatcatgctattggttttgtattaatacaacaattt 

gtgattagttttggtttcctactacctgtcagtgcaccacaaaatatgcttgcatatggt 

actgggacttttaccgtaaaggattttttaaagacaggtatacctttaacgatagtaggt 

tatattttagttatcgtatttagtttgacgtattggaaatggcttggtttagtg 


538. 


atgttagatttcattaaccatttgcttagttatcaatttttaaatcgtgcattaatcaca 

tctattttagttgggattgtatgtggaacgatgggtagcattattgttttacgtggtctt 

tctttaatgggtgatgccatgagtcafcgctgtfcttaccaggtgttgctttatcttfcctta 

tttaatattccaatgtt.tatcggggcacttgtaacgggaatgcttgcaagtttgtttatt 

ggttttattacttcaaacagtaaaacaaaaccagatgctgcaataggaataagtttcact 

gcattcctagcatctggcgtcataattattagtttaatcaatagtacaacagatttatat 

cacattttatttggcaatttattagcaattacacatcaatcattttggacaacaattgtc 

attactgtactggttattttacttattattatcttttatagacctttaatgatttcaaca . 

tttgatgcaacttttagtcgtatgagcgggctgaacacaacattaattcactactttgtc 

atgttattactcgcacttgtaactgttgcgagcatacaaacagttggaattatccttgta 

gttgctttactaatcactccagcttctacagcttttttaatcagtaaacaactttatgcc . 

atgatggtaattgcaagcataatcagcgtgataagttcgattatcggtctatattttagt 

tatatatataatattccaagtggagcaactattgtaatctgtacctttatgatttatatt 

gtaacgctatcaattactagaattaaaaataaacaaaaaaggagcgctttaacg 
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539. 


ttggcaaagctattatacaaactaggaaaatttatagctaagaacaaatggctaagtgtt 
ataggatggcttgttatactaggtgttattatcacgccattaatgataaactcaccgaag 
tttgacagtgacatcactatgaacggccttaagtcattagacacaaacgataaaatcagt 
aaagaatttcatcaggacagtgagaaagcctcgatgaaaatagtcttccattctaataag 
aatgatggactcaataataaagatacgaagaaagatattgaagatgctttagacaatatc 
agacaaaatgatgattatatccaaaatatctctaatccatatgacagtggacaagttaat 
gatgaaggcgatactgctatcgctaacgtaagttatgtagttccacaaactggattaaaa 
gattcttctaaacatatcatcgacaaagaattaaaagatgtaactgacaaccataatgtg 
caaattgaaaaaactcaaggtggcgctatgaattccgaacctggtggtacatcagaaatt 
gtcggtatcatcgtagcattcgtaatcttacttattacctttggttcacttatcgcagct 
ggtatgccaattattagtgcaatcatcggtttaggttcaagtgttggtatcatcgcatta 
ttaacatatatctttgatattccaaacttcactcttacactagctgtaatgataggttta 
gctgttggtattgactactcactctttattctatttagatttaaagaacttaagaaaaaa 
ggtgtcgatactgtagaagctattgcaacagcagtgggtacagcaggcagtgctgtaata 
ttcgctggtcttacagttatgattgctgtttgtggtttatcacttgtaggaatcgacttc 
ttagcggttatgggattcgcttcagcgattagtgtgttatttgcagtattagcagcatta 
acactattacctgccctaatcagtatcttccataaaagtattaaaattaaagataaacca 
actaaaagtaaagaccctaaagatcattcttgggcaaaatttattgttggtaagccagtt 
atcgctgttattgtaagtttaattattttaattttagctgctataccagtcagtggcatg 
cgtttaggtattccagatgatagtttaaaaccaactgactcatcagaatacaaagcctat 
aaattaatctcagataattttggcgaaggttataacggacaaattgtcatgttagtaaat 
acaaaagatggtggaagtaaaagcactatcgaacgtgatttaaataatatgcgtagtgat 
ttagaagacattgataatgttgatacagtttcaaaagcacaactaactgacaacaacaat 
tacgcattattcacaafccattcctgaaaaaggaccgaactcacagtcaacagaaaatcta 
gtatatgatttacgtgattatcatagccaagcgcaagaaaaatatgactatggcactgaa 
atttcaggacaaagtgttattaacatcgatatgtcagaaaaactaaacaacgctattcca 
gtatttgcaggcgttattgttgtattagcattcttcttattaatgattgtgttccgttcg 
atcttagttccattaaaagcagtactaggctttatcctttcattaatggctacattaggt 
t tcacaacat tagtca t tcaaca tggc 1 1 tatgggtagct ta 1 1 tggta t tgaaaacaca 
ggaccattacttgcattccttccagtaatcacaattggattgttattcggacttgccatc 
gactacgagctcttcttaatgacacgtgtacatgaagaatacagtaagactggcgataat 
gatcattcaatccgtgtaggtatcaaagaaagtggacctgttatcgtagctgctgcactt 
attatgttcagtgtattcatcgcattcgtcttccaagatgacagtgcaattaagtcaatg 
ggtatcgcattaggtttcggtgtgt fcattcgacgcattcgtcgtacgtatgacat taatt 
ccagcattgacgaaactctttggtaaagcttcatggtaccttcctaaatggttaggtgca 
gtattgccaaacgttgacgttgaaggtaaagctttagaagaagataatcatcacgacaca 
tcttctgaaaaaggtcatgtcaacgataaaaatagtgaatactctagacaagacaaagat 
aactatgtttatcaaaatgacaaacgtaactacaatcgcaattataatgacgaagattat 
aaccgttctgtgcatttaaataatcatcatgaccagcatcatcgccaacatcaatatgat 
aatcaacgtgatgata tcgac ta tgaa tcac 1 1 tatac tcaaga tggcgaccatac tea t 
catgatgaacgtaattataatgatcgacactatcaagacaattacgatagaaatgatgat 
tatcgtcacaacaatcatgatcatcaaaatgataaccatgattatcatgattcaaatttt 
gataaaacaacaaacttatacaaagaattaactgatagcaatattgatcaagatgtatta 
ttcaaagcattaatgttatacgctcgtgaaaacaacaaaggtgtttacgatagatataac 
cgatcatctcaacatcgtcatgatgacgaacttagagac 


540. 


atgaataaaaaagtagaacatatcggtaaccaatatacgtcacaagaaaataagaaaaaa 
caacgacaaaaaatgaaaatgcgtgttgtacgtagacgtattgctttattcggaggtatt 
cttttagcgattatcctcattctacttgtattgcttgtcattcaaagacataataacgat 
caagatgcagttgaaaggaaagagaaagaaactgagtttcaaaaacaacaagatgaagaa 
attgctttaaaagagaaacttaataatttaaatgataaagactatatcgagaaaatagcg 
agagacgattattatttaagtaataaaggtgaagtcatttttagattacctgatgataaa 
aaatcctctcagtcaaagacttcaaacgaaaaaggcaat 


541. 


atgaagatacgtttaacatttattatcttagcaatactatccaccatcggcttagtactt 
gttttagcaaaatatccaacaggcccacacacaatcaactataacgaaccttatacagta 
ctcatagccattacgacaatagttataatggctttaccagcactcatattaggtatattt 
aatcatcttgcatgtagaatcatatcggcgatattacaaataagtgcactgatgatgtgg 
gggtttttagtaatcattagcttaattatgggacaaattgtcattatgcttatggcttcc 
ttaacgatacttgcattacttgttagttctattgtcacactttcagtgcacccatctact 
tcagataaaataaat 


542. 


atgaataagaaactattgtggagcatcattggtattgtaattattgtcgtattaatcatt 
gctgcttttatattaaaacaagttaatggttcaggtagtaaagatagtaatgcttacgat 
acatatacagtaagaaaagaaacacctattagtttagaaggcaaagcgtctccagaatct 
gtgaaaacttataacaataatcaatctgtgggtaacttcttaagtgtttcagtacaagat 
ggtcaaacagttaaacaaggtgaacgtatcatcaattatgatacaaatgggaataaacgc 
caacaactattgaacaaagtgaatcaagcacaatctcaagttaatgatgattatcaaaaa 
gtaaatcaaagtcctaacaatcatcaattacaagttaaattgactcaagatcaaagtgct 
1 1 aaa tgaagc t cagcag teat tg t c ac aa ta t gac agacaac t caa t gacagc a tgaa t 
gcatcatttgatggtaaaattaacattaaaaatgattcagatgtaggcgaagggcaacct 
attttgcaattaatttcttcaaatcctcaaattaacgcaactattacagagtttgatatt 
aataaaattaaagaaggcgatgaagtaaatgtcactgtaaatagcacaggtaaaaaagga 
aaaggaaaaattcttaaaatagatgaacttcctacaagctatgatacaagtgacgatagt 
acagcatcatcggcacaagcaggggcacaaggtgatagtgaagaaggaactgaaatgacg 
acatctaatcctacaattaatcagccaacaggtggtaaaagtggcgaaacatcaaaatat 
aaagttatcattggtgatttagatatacccgtgagatcaggcttctctatggatgctaaa 
atccctcttaaaactaaaaagctaccaaataacgtgttaacaaaagataataacgtattt 
gtcgttgataaaaataataaagttcacaaacgtgaaattaaaattgaacgtaataatggt 
gaaatcattgtgaaaaaaggattgaaatctggcgataaagtccttaaaagtccaaaaggt 
aatttaaatgatggagaaaaagtagaggtgtcatca 
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543. atggctgaaactactaaaatatttgaatcacatttggtcaaacaggctctaaaagacagt 
gtattgaagctctatcctgtttatatgattaaaaatccgattatgtttgttgtagaagtg 
ggcatgctgcttgccttaggattaaccatttatccggatttatttcaccaagaaagtgta 
tcacggctatatgtgttcagtatctttatcatattattactgacacttgtctttgcgaac 
ttctctgaagcattagctgaaggtcgcggtaaagcacaagccaacgctttacgccaaaca 
caaactgaaatgaaggcacgtcgtattaaacaagacggcagttatgaaatgattgacgct 
agtgacctgaaaaaaggacatatcgtacgtgtcgcgacaggtgaacaaatcccaaatgac 
ggtaaagttattaagggcctcgcaacagtggatgaatctgcgattacaggtgaatctgca 
cctgtaatcaaagaaagcggtggagatttcgataatgtaattggaggaacttctgtagct 
tcagactggttagaagttgagattacttcagaaccaggtcattcatttttagataaaatg 
attggtttggttgaaggggctacaagaaagaaaacacctaatgaaattgcgttatttact 
ttattgatgacattaacgattatcttcttggtcgttattttaacgatgtatccattggcg 
aaattcctgaatttcaatttatccattgcgatgctgattgctttggctgtgtgtttaatt 
ccaacaaccattgggggattattatcggctatagggattgcagggatggatcgtgtgaca 
cagtttaatatcttggctaaaagcggacgttctgtagagacttgtggtgatgtgaatgtc 
ttgattttagataaaacaggtaccattacctacggcaaccgtatggcagatgcgtttatt 
ccggtgaaatcatcaagctttgaacgtttagttaaagcggcctatgaaagttctatcgca 
gatgacacaccagagggacgtagtattgtgaaattagcttataaacaacatatcgactta 
ccgcaagaggtcggagaatatattccgtttactgctgaaacacgtatgagcggtgtgaaa 
tttacgacacgtgaagtatataaaggtgcaccgaatagtatggttaagcgtgtgaaagaa 
gcagggggacatattccagttgatttagacgctcttgtcaaaggggtgtctaaaaaaggt 
ggcacaccgctggttgtgcttgaagataatgagattttaggtgttatttatttgaaagat 
gtcattaaagatggactcgtagaacgtttccgtgaattacgtgagatggggattgaaacg 
gtgatgtgtacaggagataacgaattgacagctgcgacaatagcgaaagaagcgggtgtg 
gatcgctttgtggcagagtgtaaacctgaagataaaatcaatgtgattagagaagaacaa 
gcgaaaggtcatattgttgcgatgacgggtgacggtacgaatgacgcgccagctttagca 
gaagctaatgtaggtttggcaatgaactcaggaaccatgagtgccaaagaagcggcgaat 
ttaattgatttagattctaatccaaccaaactgatggaagtcgttctaattgggaaacaa 
ttattaatgacacgtggctcactcactacatttagtattgcgaatgacattgcgaaatac 
tttgcgattttaccagccatgtttatggcggctatgcctgcgatgaatcatttgaatatt 
atgcatctgcattcacctgaatcagcagtattatctgcgttaatctttaatgcgttgatt 
attgtattattgattccgattgcgatgaaaggcgtgaaatttaaaggtgcctcaacgcaa 
accatattgatgaaaaatatgttagtttacggcttaggcggtatgatcgtgccatttatc 
ggcattaagctcattgatctcatcatccaactctttgtc . 

544. atgattgtgttacgtcgtctatttcaagatagaggtgccatatttgctatagctattatt 
acaatctacgtagtgcttggagttttagctcctttaattacattctatgaaccgaatcac 
attgatacagcaaataaatttgctggtataagttggtctcactggttgggaacagaccat 
ttaggtcgagatgtattaacacggataatatacgccataagacctagtttgttatatgta 
tttgtcgcattgattatttccgttgtgataggagcgatacttgggtttatttcaggttat 
ttcccaggttatatcgatgcaataattatgcgtatatgcgatgtgatgttagcttttcca 
agctatgtggtcacattggcattgattacgttgtttggcatgggtgtagaaaatattatt 
attgcatttatattgactcgatgggcgtggttttgtcgcgtgattcgaaccagtgtaatg 
caatatattgaagctgatcatgtaaaatttgccaaagtaattggtatgaatgatttaaca 
atcattcgcaaacatattttgccactaacctttactgacatagcgattattgctagtagt 
tcgatgtgttcaatgatattacaaatgtcaggattctcattccttggattaggtgttaag 
gcacctacagccgaatgggggatgatgcttaatgaagcacgaaaagtaatgttcacacat 
cctggaatgatgatgacaacaggtgtggctatcgtcataattgtgatggcgtttaacttt 
ttatcagatgctttacaaatggcgattgatcctcgtatgtccgctaaagaaaaacgactg 
gctctgaagaaaggtgtgaaagcacgtgacactgct 

545. atgaaaggtgccatgtcttggccttttttaagattatatattttaacattgatgtttttt 
agtgcgaatgccatactcaatgttttcatacctctaagaggacatgacttgggggcgacg 
aatactgtaattggaattgtaatgggagcttatatgctaacggcaatgctatgtcgcccc 
tgggctggtcaaattattgcacgtattggtccgattaaagtattgcgtattatattattg 
attaatgctatggcactggtattatatgggtttacaggacttgaaggttatttgattgca 
cgtatcatgcaaggtgtgtgtacggcattcttctcaatgtctttacaattgggtattata 
gatgctttacctgagaaatatcgttcagaaggtgtatctctctattcattattttcaacg 
attcccaatttattaggaccattaattgcagttgggatttggcacgtggaaaatatgtcc 
atatttgctattgttatgatttttattgcagtaacaacaaccttatttggttatagaact 
acttttgcaaatacacaaaaagaggtatcaccaaaagacgaagtcttgccttttaatgca 
atgactgtatatgtccaattttttaaaaataaagcactcttctgcagtggtatgattatg 
atcttgtcatctatcgtgtttggtgcgatgagtacttttataccattatatacggttagg 
gaaggtttcgcgaatgcaggtattttcctcacaattcaagccattacagtagtgatagct 
agattttatttacgtaagtatgtaccatctgatggtttatggcatcaccgttttatgatg 
attgtcttaacgttactgatggttgcttcagtcattgtagcttttggaccacatatagtg 
agtatatttgtatatataagtgcaatctttatcggaataacacaagcgctcgtttatcct 
acattgacaacgtatttaagttttgtcttaccaaagataggacgtaatatgttattagga 
ttgtttatagcatgtgcagatttagggatttcactaggaggtgtgctaatggggccaata 
tcagatacggtaggatttaaatggatgtatattttatgcgctttattggttactattgca 
atgacactaagtaaaattagacaaagacaaagtgtttcaaaagcctca 



WO 02/059148 



PCT/EP02/00546 



- 118 - 



546. 


gtgggaagtactgttaaatatcgtaagtttattctacctattgtcgttggtttaattatc 
tgggcattgacgcctattaaaccagatgccttaaatgatcaagcttggtttatgtttgct 
atttttgtgtcaaccatcattgcttgtattacccaacctatgactataggtgcagtatca 
atcattggttttacaatcatgattttggttggaattgttgatacaaaaactgccgttcaa 
ggcttcggtaatagtagtatttggcttattgcaatggcctttttcatttcaagaggattt 
gtaaaaacagggctaggtcgacgtattgctctgcaattcgttaaattatttggaaagaaa 
acgcttggtttggcttattcacttgttggtgttgatcttatcttagctcctgctacgcca 
agtaatacagcacgtgctggtggtattatgtttccaatcattaagtccttgtcagagtca 
tttggttcatcgccgagagatggttctgagagaaaaatgggtgcgtttttaatctttact 
gagttccaaggtaatttaattacttcagctatgtttttaacagctatggccggtaaccct 
atagcgcaaagtttagctgaaaaaacggcacacgttcaaattacatggatgaattggttt 
gttgctgctattatacccggattgatttctctcatcgttgtccctttcattatttataaa 

t" t" flpfr 1 apra Tir'^rrt* haaarrA3aPrt/^Ph a a nrtr<ha a n a a £> t*rrrrrrol-ant-rra 

l. »-ci ua»»t-Lati,aat uy u uaaay aaauyt, L- Laawyt LaaaaaatyyyC taCtyaaCaaC ta 

gaagaaatgggacatatgtctatagccgaaaaattgatggttggtatctttatcatagca 
ttggctttgtgggtattaggaagcttcattaatgttgatgccacgctcactgcatttatt 
gctttagcattgttactattaacaggtgtattagcgtggtcagatattttaaatgaaaca 
ggcgcatggaatacactcgtttggttctcagttcttgtattaatggcagaacaattaaac 
aagttaggctttatcccatggttaagcaaactcattgctcaaggtttaaatggctttagt 
tggcctatcgttttagttttactcatcttgttttatttctactcacattatttattcgca 
agtgcaacagcacatgtcagcgccatgtacgccgcgttactcggtgttgcagtcgcttcg 
ggtgcaccgccattattcagtgcattaatgttagggttctttggtaacttactggcatca 
acaacacactatagtagtggaccagcgcccatattatacgcagctggctatgttacacaa 
aagcgctggtggactatgaatattgtacttggtatagtctattttattatttggattggt 
g taggt tcac t a t gga tgaaac t ca t aggt a tga tg 


547. 


atgaaagataataaaatgttgttcattatttttatgataggaacatttacagtaggaatg 
gctgaatatgtagtgacaggattacttacacaaatcgctgacgatatgaaggtttctatt 
tcgagtgcaggtttattaattagtgtttatgctattagtgttgcattgatagggccttta 
atgcgaatcataacattgaaagttcacgcccaccgtctgttaccgattttagtagcgatt 
tttataataagtaatttagtgggaatgttagcaccgaattttaatgtattgttattatca 
agactcatgtctgcggcaatgcatgcgccattcttcggtgtgtgtatgagtgttgctgcg 
acagtcgcacctcctgctaaaaaaacacaggccattgcacttgttcaggcaggtttaact 
attgctgtaatgttaggtgtaccattcggatcatttttaggtggctttgcaaattggaga 
y uuy cLttcgyaLttQuycLtLy uy uuggcaatcauxac tauguuaggaauyatxaaauux 
g t tccaaa tg 1 1 1 c 1 1 taagt gcagaagcaaat at tagcaaagaa t taacagt g 1 1 taag 
aatccacacattttaattgtgattgcaattattgtgtttggttactctggtgtgtttact 
acttatacatttatggagccaatgatacgagatttttctccatttaaaattgtaggttta 
actgtttgtttatttatgtttggtctaggcggtgtgatagggaatttaattactggtaat 
gtaccggaagataaattaacaaaaaatttataccttacatttcttttactatttgtaaca 
atcatactatttgttactgttattcaaaattcaatattagcattaatcatttgcttctta 

ttcc^attttCTOtacatttoatacaaennf , <itfc^^ , tfcaata«eaaaat-t•at*r'^t-aa^Ti-a'^Ta 

aaagaagcaccac t tc t tgcaagtacgt tagcagc t tc tat 1 1 1 caatgttgc taat 1 1 1 
cttggtgcaataattggatctatattattatcaatagggttaccttacattcaaattact 
ttgatatctggtggaattatagtgttgggtatgcttcttaatcttgttaatcaactttat 
gaaaagaaaca ta tcacat ttaatgaatat tea 


548. 


qvlkmlqnil llmll 1 lmlkikvliyl imt llnqf rdmvlklr f innkslwaien 


549. 


krlvmqqhlqfnlpki i 1 lnal tkrf 1 si lvtqlvmvf i lwsl lkvpvqlq 


550. 


lrlrqfqllctlvllmlvalflhaflrylmtk 


551. 


rlrytsyiiklaatdafklltcptigili 


552. 


s svf airl t i t f sr f snvgekkhikgai imkkei iewi vai i vaivivtlvqkf 1 f asyt 
vkgasnviyh 


553. 


r s vphi wl tmr i i as vl 1 vi vg f s Is vs ca 


554. 


tanniisf ii tl tniyktklmgyf f niielrnkf irrcwail f iaiihf isec f lphipt 
ncyvsrfdfldsaknmsyktlnticrnsfrivhkliv 


555. 


f f crl tqlnwlkylsvxmlymy f mi f s imnhi vs tic 


556. 


i f i s t cgc s 1 1 s awkaevlp 1 rvr f pspap f 


557. 


lknilrlvfiagltvffsgpgqtysnaafideyiqtfgwsrtev 


558. 


rnsnqmyqtf tadi vli f mi ivlggl wqvpmpilagimvmvsetiyclhl 


559. 


nqrleetissphhssal 


560. 


mkqf lni tqrkf iewlii Is i f ivs ipnkwtlmis ial s 111 lkrgalgwql i i lymlr 
sqiytpydtqemahyivsmkyiliyvigvf f 1 f kyvkhwirnemilrf iks tmilml lyi ' 
imslwsndpiesilkl lnf f ipli 1 i vmyvs 1 ik3ciknlinwinqf i tl viaf t f 1 f i v 
i apksyl i dee s lr s vf kdahs f a vi 1 amglvlymvt i i kqqdydvf nl 1 1 lni gmi e ly 
1 snsrhi f isvilclml 1 lplshikkr ikhpiigami lmaiai inqpyiyhl f ikl i 1kg 
knsqevfmpsdmnikaidyal tehpf lgsgf gipmikasseigyf nvatsnii f gmi if t 
giigl tic tiymlhmvllvt fpms i ti 1 1 f li t i f vnmdyi i 1 f dsvglgilcyi f wgiy 
lkegmyqynngqw 


561. 


nnt*rifTkfvn'1 wancrvt'^r'l aptilicr^mnlcml ct*Vivrl>irrproTi7T ^H1it+*/3ti1 t~ rr ^ sj q crt rH e» •? 
luwuvjjvuv^i v v y v Lex j.acii4.xv^dii^;juuxD ^iiyvtiiyytswi lui v LU|J.L uy jlqcd vuci 

fgkvadyhdkrg>*dyviaitdlpmfadkqvmaldinm^ 

aiyniiqelneaeqesrnydnnlcqiens vkkqfplskidke t iymketdsyhl ryl ss s r 
srgmfrlvsgriitfannplrmimaslsniva^ 

i iaii gmi iwimmshdlwepvnksnhkhi twlynl t timtl i f ai i iyyii lyl 1 f 1 iae 
ivl lpsgf lgqqvglkgpagidlyl sipwf aas i s tvagaigagl lndelikes tygyrq 
rvryeeqrr 


562. 


mJcf ephegnpikkeqs f cnkcgkhlkts tqrksenqiehmreqqsyisreerqhhds t f y 
keqkhtgwl ivl si if vl 1 iaal lygayyaynhyi sdeqshqttesqqsnesdqnrdqs t 
gpsidvfsddfdqyymteastSyYrgvyngTntreevedkfgtsngsveslkwsyetygdl 
avayddnewsvgvapnhi sedqf 1 smynepddras sql iydsnkdndf svlanvkngdv 
tvienvnqi 


563. 


mllfiieii imi 1 ai 1 lgl r tagal gcgi f a i vaql imi f gf qlppg s apv t avl i i 1 s i 
giaggtlqatggidylvyiasrvierfpksiifiapmivfvfvfgigtanialslepiia 
ktaqkariqpkraltasvltanlallcspaasatayiisvlagyeismgkylsivlptal 
i smlrol s t f c t f vgrkehvrdeserlvqmpeveikndf s lkvkigvis f llcvmgi 1 tf g 
i f pnlmpqf nvngdwkvemte i vqf fmylsat inll 1 ikint sdi lssni tqsamgal f 
avlgpgwlgati f naphnlki lkndigs ii sevpwl vi i 1 vswamivi sqtat asimvp 
i vmslgippiyf vamvqtlnvnf vipaqptl 1 f avelde tgr trp t s fmipg f f vi tvsv 

itgfviktilgy - \ 
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564. 


mgs f f nrmtrkenp t iyqnkdghlkrtlrvrdf lalgvgt i vs t s i f t lpgwaaehagp 
avals f llaaivaglvaf tyaemas tmpf agsayswinvl f gel f gwvagwallaey f ia 
vafvasgfsanlrgliaplgislpkslsnpfgsnggvidiiaavviiltalllsrgmnea 
armenvl vi lkvlaii 1 f vi vgl tainf snyip f ipehkvte tgdf ggwqgiyagvsmi f 
layigf ds iaansaeainpqktmprgilgsl ivaivl f vaval vlvgmfhysqyadnaep 
vgwalres ghgi i aaivqai s vigmf tal i gmmlagsrl lys f grdgllpswl sqlnhkh 
lpnralviltiigwigsmfpfaflaqlisagtlvafmfvslamyrlrkregkdlpkpef 
klplypi lpai t f i 1 vl 1 vf wgl s f eaklyt 1 iwf i vgi i iyl iygirhskkndeeayqv 
pre 


565. 


mtkkkr lsps ewllkqskrhkrkntly t aivl 1 valvlli f avks iqvepvksdtrdkds 
iri tylgnvtlnkhirqtnlndvf kgiqdtldhsdf s tgs livndf srnqkdninknien 
imf 1 rkhnvksvnl inesmdniqatantmrkidsqagynf 1 tgngsnpinsktvqqdi kgk 
ki anvs f tdiesny tns lknt ts i s ldpai fypl ikklkenndywvnvdwgipnernvt 
trqkeyahalanagadvi i ghntviqkvenykr tpi f ys lgn t tsdnf lsknqkgmi vqq 
dwkgshnq fhi tpiqskdgki 6 kdnmnkmdhi r fknni kdks i dlks dqnggy t f ey 


566. 


miehlgintpyfgilvslipfviatyfykktngffllaplfvsmvagiaflkltgisyen 
ykiggdiinfflepaticfaiplyrkrevlkkywlqifggiavgtiiallliylvaitfq 
fgnqiiasmlpqaattaialpvsdgiggvkeltslavilnawisalgakivklfkisnp • 
iarglalgtsghtlgvaaakelgeteesmgsiavvivgvivvavvpilapill 


567. 


irOci±d)cyrdsykyddqyqnhrkrseedmyrqhqesqqransnratqsendreyenl^)ery 
yngrdyrreqqleeenekssktkkwliai i vill i ivai f i trai inhnndkvsndpnvs 
qnykke venqnddinrqvdsaksdiknkkdtqsqidklqnqidqlkqnee tnadskf tkf 
yqnqidkl knannaqlnnenqs kvnuml edin tkf ds i kakl eni lngsns gn 


568. 


mknkkglgigl i t imi ivci vlvimmf vggkkesyygimkds tt idkmintknekieknv 
e lpkdan vsvkked f vml f kdek tgki t kvkkvnhddvphglms kihdmgnmkhgm 


569. 


mams 1 1 vslwymmtl tsdi 1 edil s f klevimqfpyi Is si si ii 1 f il f i lkdmekiw 
ywli s ivmiavismsghvwsqqvplws i iirtihl igl tlwl gs 1 vylicyaikvkinql 
ts vrrmllkvni iavlmlvf tgi lmaide tn tl t lwnnvsaws iyl vikiagi iammllg 
f yqtmral rqrqqvhr f almtell igmi 1 i lqvs 


570. 


mknsr f sgf qwammvf vf f vi tmalsvilrdf qatigvkr f vf s ikdlap f iaai vc i 1 v 
fkhrkeqlaglkfsislkvierlllalilpliilmiglfsfntyadsfillqtsdlsvsl 
1 tilighilmafwef gf rsylqniletrmntf f asiwgliysvf tanttygveyagyh 
f ly t f mf smi igel iratngr t iyiatafhasmt f alvf 1 f see tgdl f smkvials tt i 
vgvs f i iisl i irai vykt tkqsldevdpnnyl shiqdeepsqedass tsnhdvsskde t 
kqqdidndkhqsklqpnksddal 1 1 snykedass vnke tdt thndnilccQis ty tedrhss v 
vndvkdeihevedhkadtdksh 


571. 


mennelqrglnarqmqmialggtigvgl fmgats t ikwtgps vi layliagi f 1 f 1 imra 
rageirdyinpttgsfatfasdyihpaagymtawsnvfqymw 

pnwipgvi avl f Imaanlvsvkaf ge f efwf al ikwtivlmiiaglglil f gignggnp 
igisnlwshggfmpngfigf f falsivigsyqgveligisagetknpqtnivkavngviw 
ri li fyigai f vivs vypwnqlgsigspfva t f alcvgi t f aagl inf wl taalsgcnsg 
i f sasrmiytlakkgqnipkvf tkvntagvpfy tvf avsmgil igal lnvi lpli idgads 
i f vyvysasi lpgmipwfmil f shir f rrlhpekvhnhpf kmpggaianyl timf 11 1 vl 
vgml lnke tws wigivf 1 tavtlyyl iryhkkergi 


572. 


lqdf dnl ipgwf k t f vqvgndl iwsqy 1 i gl 1 1 1 agf f f t i s skf i qlrmlpemf ral t e 
kpe tl ssgekgi sp f qaf aisagsrvgtgaiagvataivlggpgavfwmwi iaf igaasa 
f mea tl aqvykvhdkeggf rggpayyi tkglnqkwlgivf avli tvt f af vf ntvqanti 
aeslntqynispvi tgi vl avi tgiii f ggvrsi a tlssl ivpiraai vyigmvli illln 
idqivpmigtiiksafgvqqvtggavgaailqgikrglfsneagmgsapnaaatsavphp 
vkqgl iqs Igvf f dtml vc tataimi 1 lysglqf gdsapqgvavtqsalnehlgsaggi f 
1 tvavtl f af ss wgnyyygqsnie f lsnnkmi 1 f i f rc f wl 1 vf vgavakte tvws ta 
dl fmglmaivni isiiglsniaf avmkdyqrqrkegkrpvfkpenleinlf gietwgqha 
kmpkk 


573. 


lkkeilevdvaiavaialiaiitkfvgksysikgdsmdptlkdgervvvniigyklggve 
kgnvivfhankkdi^krvigtpgdsveykndtlyvngkkqsepylnynekrkqtey^ 
sfktkiapnanpqsnvipkgkylvlgdnrevskdsrsfglidk^ivgkvslrywpfsef 
ksnfnpnntkn 


574. 


mfnkvwfrtgiffiiiafiliklfmevhevfapiatiigsvflpflisgflfyiclpfqni 
lekwgfprwasittifigliaiiaiwsfiapiiisninnlikqtpslqkeaeqlinfsl 
rqmdklpddvthrinkavksmgdgats i 1 sns vsyi ts f i s tvf llimvp f f liymlkdh 
ekf ipaigkf fkgerkvfwdl lkdlnf t lksyiqgqvtvsi il gi ilyigyti i glpyt 
pi 1 vl f agvanl ip f lgpwls f apaai lgiidgps t f iwvcwtli aqqlegnvi tpnvm 
gkslsihpltiiwilaagdlggftlilvavplyaviktlvsnifkyrqrivdkansnvkd 


575. 


mntivkhtvgf ias ivl til avf vt lytnmt fhakvt ii f gf af iqaalql lmfmhl teg 
kdgrlqs f kvi f ai ii tl vtvigtywvmqgghs shl 


576. 


mlgeqy tqikrpanrl teki lgwf swvf 1 1 i 1 1 i vsmf ialvs fsndt si anient lnnn 
elvqqilanndlsttqfviwlqngvwaiivyfivcllisflalismnirilsgllfliaa 
ivtip 1 vl 1 i vtli ipi 1 f f iiammmf arrdri e tvpsyyneydqpyydergf yepesrn 
ehgynddvyepmhtkkedrntrxqfnrnaqqqdsyngitdnqpdedtssdqlysdeyvdn 
edkysqf pkraves eyas qqt edep t vmsrqakynkkskn td f edaqqehmegnqf ddvg 
wepqidpkelkaqrkrekaeira)Ockekrkayii3crn0cerrknqpsavnqx^ 
minneqed tdnnlnqqeds kken 


577. 


meenknqpnnenmsnkddn t ihlndsqsnedl e 1 f rrnknar qrrrr ridnqs kekda t s 
tqs ql e tkpmdkf i dnhkshnqdkeiksdl i ednvndeddnqkynndklndrs vqq ts e t 
rqsnedeeef 1 tdhqsekqtkdsrhskkhkll skf tskkeketf t s fnsnekvtqikpl s 
leekrairrkkqkriqytiitlliliivlillymft^lskisnvnikgnnnvstskikke 
lnvtsrsrmy t f sknkairnlkqnpl ikevdihkqlpn tl tvnvteyqivgleknkdlcyv 
pi i edgkel teykdevshdgpi idg f kgdkktri ikals emspkvrnl iaevsyap tknk 
qsriki f tkdnmqvigdi ttiadkmqyypqmsqslsrddsgelktugyidlsvgasf ipy 
qgsstvqsgteqnvtkstqeendakeelqnvlnlcinkqskenn 
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578. 


mkclfJanlsiiiimlstftlfispstyanedenwtkiknrgelrvglsadyaplefekti 
hgk teyagvdielakkiakdnhl klkivnmqf ds 1 lgalk tgkidi i isgmt t tperkke 
vdf t kpymi tnnvmraikkddakrygnikdf egkki aaqkg tdgekiaqteiedski s s In 
rlpeailslksgkvagvwekpvgeaylkqnseltfskikfneekkqtciavpknspvll 
dklnqt idnvkeknl idqymtkaaedmqddgn f i skygs f f ikgikn ti 1 i si vgwl gs 
ilgsfiallltiskirplqwiasiyieflrgcpnavqvfivffgttaalgldisalicgti 
al vinssayi aei i raginavdkgqteaars lglnyrq tmqs wmpqaikki lpalgnef 
vtlikessivstigrvseimfnaqwqgisfdpftpllvaallyflltfaltrvnmfiegr 
msasd 


579. 


mshkilvsdpisedglqsilkhpefdvdiqtdlsendlvnmistydalivrsqtqvteri 
inaa tnlkviaragvgvdnini eaa tlkgi 1 vinapdgn t i satehs vaml 1 amarnipq 
ahqslrnkewnrkaf rgvelygktlgvigagriglgvakraqs f gmkilaf dpyl tedka 
ks 1 di qi a t vde i aeks d f v tvh tp 1 tpktr gi vgs s f f nkakqnlqi in varggi i de t 
aliealdnnlidraaidvfehepptdspliqhdkiivtphlgastveaqekvavsvseei 
ieil tkgnvehavnapkmdlskvdkttqs f igls ttigef aiqlldgapseikvkyagdl 
aqndt si i tr ti i tni lkedlgnevni inal ai lnqqgvtyni ekqkkhsgf ssyielel 
vndqdkikigatvfagfgprivrindysldfkpnqyqlvtchkdkpgivgqtgnllgshg 
iniasmtlgrndaggdalmilsidqqaseevikilnetsgfnkiistklti 


580. 


lkrnf innl i i Hi aiml s 1 llkmlhvi lp f mf gpi laal Icvkvlkl kirwp fwl sqig 
lillgvqigstftqqvikdisknwltivfvtillillaliiafffkkiaqvnletailsv 
ipgalsqmlvmaeenkkanilvvsl tqtsrvi f wilvplisyf f qdnhhemnhttmevp 
1 1 sqt Iniwqi ii 1 f smvgiiyigmskinf p tkql lap i i vl i iwnm t thl t f s 1 dhwll 
ataqliyitdriglqianlmsdlkgriaiaiafqnimlivttfimiigihlitnesinelf 
lgaapggmsqivlvamat gadvami s syhi f ri f f il f viapl igyf invklnnk 


581. 


vkktsr i iaf illial If tgmgmtyknwknvnlgldlqggf evl f qvdplnkgdkidkk. 
al qa t sq 1 1 enrvnvl gvs epki qi edpnri rvql agi kdqaqar kl 1 s tqanl tirdae 
dhvlmsgsdikqgsakqef kqe tnqptvt f kvkskdkf kkvtekiskkrdnvmwwldf e 
kgdsykkeakkqqegkkpkf i s aasvdqpins s s ve i sggf ngkkgveeakqiael lnag 
s lpvdlkeiysnsvgaqf gqdaldktmf as ivgialiyl fmlgf yrlpgl vaiial t tyi 
yl tl vaf nf i sgvl t lpglaal vlgvgmavdaniimyerikdelr igrtlkqayskanXs 
sfltifdsnlttviaaavlff fgessvkgf atmlllgilmifvtavflsrgllsllvssn 
f f kkqywl f gvkkkdrhdinegkdvhdlktsyer lnf vklakpli si s i 1 iviigl ii is 
i f klnlgidf ssgtradiqsknai tqaqvektvksvglepdqiqingsgnknatvqf kkd 
1 sreednkl sakvksef gdnpqintvspligqela3cnavtal i las igi i iyvslr f ewr 
mgl ssvlal Ihdvf ii iai f s 1 f rlevdl t f iaavl tivgysind tivt f drvr enlhkv 
kvi thtdqiddivnr sirqtmtrs intvl twwwaililgapt i fnf slall igl lsg 
vf ssi f iavplwgmlkkrqf kktknnkl whkekksndekilv 


582. 


mgentkqdf nqkgqnf kf tkkhrrllygsvf lmatsaigpaf 1 tqtavf taqf yas fa fa 
i 1 i s i i idi gaqiniwr i 1 wt gl rgqei snkvlpgl g ti i s i 1 iaf gglaf ni gniaga 
glglnamf gldvkwgaai tai f ai 1 i fvsrsgqkimdvi smi lgivmilwayvmvvsnp 
pygdalvhtfapehpf3ailpiitlvggtvggyitfagahrildsgikgksylpfvnrsa 
vagil t tgvmrt 11 f 1 avlgvwtgvt Is senppasvf qhalgpigkni f grwi f aaams 
svigsaytsatflktlhksllnknnlivitfivistfvflfigkpvslliiagaingwil 
pi tlgailiasrkksivgnyqhptwralvf gi iavivtimtgi f slqdlaslwkg 


583. 


vsnnnfkddfeknrqsinpdehqtelkeddktnenkkeadsqnslsnnsnqqfpprnaqr 
rlcrrretatnqskqqddkhqknsdakttegslddrydeaqlqqqhdksqqqnktekqsqd 
nrinkdgkdaaivngtsespehkskstqnipgpkaqqqkrksestqskpstnkdkkaatga 
giagaagvagaaetskrhhnkkdkqdskhsnhendeksvknddqkqskkgkkaavgagaa 
agvgaagvahhnnqnkhhneeknsnqnnqyndqsegkkkggfmki 1 lpliaail ilgaia 
i f ggmalnnhndsksddqkianqskkdsdkkdgaqs ednkdkksdsnkdkksdsdknadd 
dsdnsssnpnatstnnndnvannnsnytnqnqqdnanqnsnnqqatqgqqshtvygqenl 

yr iaiqyygeg tqanvdkikrangl s snnihngqtlvipq i 


584. 


makgdqy qah t ekyhdkks kksykp vwi iisfiilitilllp tpaglpvmakaal ai 1 a f 
avvmwvteavtypvsatlilglmilllglspvqdlseklgnpksgdiilkgsdilgtnna 
lshaf sgf s tsavalvaaal f lavaiaqetnlhkrlallvlsivgnktrnivigailvsiv 
1 af f vpsataragawpi llgmiaa f nvskdsrl as 1 1 i i tavqavs iwnigiktaaaqn 
i vainf inqnlghdvswgewf lyaapws i imsi aly f imikfinppehdaieggkel ikke 
lnklgpvshrewr li vi s vl 1 1 f f ws tekvlhpidsas i tl valgi ilntpki gvi twkgv 
ekkipwgti i vf gvgislgnvl lktgaaqwl sdqt f glmglkhlpiiat ial i tl f nili 
hlgfasatslasalipvf isltstlnlgdhaigfvliqqfvisfgfllpvsapqnmlayg 
tgtf tvkdf lktgipl ti vgyi lvivf si tywkwlglv 


585. 


mldf inhll syqf lnral i tsi Ivgivcg tmgs i ivlrglslmgdamshavlpgvals f 1 
fnipmfigalvtgmlaslfigfitsnsktkpdaaigisf tafias gvi iislinsttdly 
nil f gnllai thqs fwttivi tvlvilliii fyrplmis tf dat f srmsglnttlihyf v 
ml 1 lal vtvas iq tvgi i 1 wal 1 i tpas taf 1 i skqlyammvias i i sviss iiglyf s 
yiynipsgativictfmiyivtlsitriknkqkrsalt 


586. 


1 akl lyklgkf i aknkwl s vigwl vi lgvi i tplminspkf dsdi tmnglks ldtndki s 
kefhqdsekasmkivfhsnkndglnnkdtkkdiedaldnirqn.ddyiqnisnpydsgqvn 
degdtaianvsyvvpqtglkd^sl^idkelkdvtdnhnvqiektqggaimsepggtsei 
vgi i va f vi 1 1 i t f gs 1 i aagxnp i i s ai i gl gs s vgi i al 1 tyi f dipnf 1 1 1 1 avmi gl 
avgidys 1 f il f r fkelkkkgvdtveai atavgtagsavi f agl tvmiavcgl slvgidf 
lavmgf asai svl f avlaal t llpal isi fhks ikikdkp tkskdpkdhswakf ivgkpv 
iavi vsli ililaaipvsgmr lgipdds lkp tdss eykaykl isdnf gegyngqivml vn 
tkdggsks t ierdlnnmrsdl edidnvdtvskaql tdnnnyal f tiipekgpnsqs tenl 
vydlrdyhsqaqekydyg tei sgqs vinidms eklnnaipvf agviwlaf f 1 lmivf r s 
ilvplkavlgfilslmatlgfttlviqhgfmgslfgientgpllaflpvitigllfglai 

dye 1 f lm t rvheey sk tgdndns i rvgi ke s gpvi vaaal imf s vf i a f vf qddsaiksm j 
gialgf gvi f dafwrmtlipaltkl f gkaswylpkwlgavlpnvdvegkaleednhhdt 
s s ekghvndknsey s r qdkdnyvyqndkxnynrnyndedynr s vhlrmhhdqhhrqhqyd 
nqrddidyeslytqdgdhthhdemyndrhyqdnydmddyrhnnhdhqndnhdyhdsnf 
dkttnlykel tdsnidqdvl f kalmlyarennkgvydrynrssqhrhddelrd 


587. 


mnkkvehignqy tsqenkkkqrqkmkmrwrrri al f ggi llai il il 1 vl Iviqrhnnd 
qdaverkeke tef qkqqdeeialkeklnnlndkdyieki arddyyl snkgevi f rlpddk 
kssqsktsnekgn 


588. 


mkirltfiilailstiglvlvlakyptgphtinynepytvliaittivimalpalilgif 
nhl acri i sai lqi salmmwgf 1 vi i slimgqivimlmasl tilal 1 vssi vtl s vhps t 
sdkin 
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589. 


mnkkllwsiigiviiwliiaafilkgvngsgskdsnaydtytvrketpislegkaspes 
vktynnnqsvgnf 1 s vsvqdgqtvkqger i inydtngnkrqqllnkvnqaqsqvnddyqk 
vnqspnnhqlqvkl tqdqsalneaqqs lsqydrqlndsmnas f dgkinikndsdvgegqp 
ilqlissnpqinatitefdinkikegdevnvtvnstgkkgkgkilkidelptsydtsdds 
tassaqagaqgdseegtemttsnptinqptggksgetskykviigdldipvrsgfsmdak 
iplktkklpnnvl tkdnnvf wdknnkvhkreiki ernngei i vkkglksgdkvlkspkg 
nlndgekvevss 


590. 


maet tki f eshlvkqalkdsvlklypvymiknpimf wevgmllalgl tiypdl f hqesv 
srlyvf si f iill 1 tlvf anf sealaegrgkaqanalrqtqtemkarrikqdgsyemida 
sdlkkghi vrvatgeqipndgkvi kgl atvdesai tgesapvikesggdf dnviggt s va 
sdwlevei tsepghs f ldkmigl vega trkktpnei al f tl lmt 1 ti i f lwi 1 tmypla 
kf lnf nl s iamli alavcl ip t tiggllsaigiagmdrvtqfnilaksgr s vetcgdvriv 
lildktgtitygnrmadaf ipvksss f erl vkaayess iaddtpegrsivklaykqhidl 
pqevgeyip f tae txmsgvkf t trevykgapnsmvkrvkeagghipvdldalvkgvskkg 
g tpl wl edneilgviylkdvikdgl ver f relremgie tvmc tgdnel taat iakeagv 
drfvaeckpedkinvireeqakghivamtgdgtmdapalaeanvglamnsgtinsakeaan 
1 i dldsnptklmewl igkql lmt rgsl 1 1 f s iandi aky f ai Ipamfmaampamnhlni 
mhlhspesavl sal i f nal i i vl 1 ipiamkgvkf kgas tq tilmknml vyglggmi vp f i 
giklidliiqlfv 


591. 


mivlrrl f qdrgai f aiaii tiywlgvlapli t f yepnhidtankf agiswshwlgtdh 
lgrdvl tri iyairpsllyvf val ii swigailgf i sgy f pgyidai imricdvmlaf p 
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